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3 new applications get longer life and 
minimum maintenance using Dodge pillow 
blocks with Timken’ bearings 


Di PURED below are three appli- 
cations where Timken bearing 
equipped Dodge pillow blocks stay 
on the job with little attention under 
tough conditions. Their tapered 
design lets Timken’ bearings take 
both radial and thrust loads in any 
combination. And tull-line contact 
between rollers and races provides 
extra load-carrying capacity. Wear ts 
reduced, maintenance 18 cut to the 
minimum 
Cutaway view shows the Dodge 


7 
a 


All-Steel pillow block with Timken 
bearing mounting. Of special design, 
the bearing has a tapered bore with 
self-aligning spherical outer surface 

never needs adjustment 

Besides the All-Steel pillow block, 
other versatile Dodge pillow blocks 
with Timken tapered roller bearings 
are: Type "E”, Double-Interlock, Type 
©” and Special Duty. All are com- 
pact in design. Special thrust devices 
that take up extra space are not 


needed. 


And to get the finest steel for [Timken 
bearings, we make it ourselves— 
America’s only bearing manufacturer 
that does. So specify bearings trade- 
marked “TIMKEN” for the machine: 
you buy or build. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ‘“TIMROSCO”. 


cS 
This symbol on a product means 
its bearings are the best 


limken bearing equipped Dodge All-Steel 


pillow block used to a vibrating conveyor 


Timken bearing-equipped Dodge “Special 
limken bearing-equipped Dodge Type “E” Duty” pillow block as used on fine paper 


pillow block used in sand and gravel plant. machine lineshafts. 


TI M Kk N TAPERED ROLLER BEARINGS ROLL THE LOAD 
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NEWS IS HAPPENING AT NORTHROP.) 


Latest Astronertial Navigation and Guidance 
system is revealed by Dr, William L. Parker, 
Chief of Systems Development at Nortronics, 
a division of Northrop Corporation. 





NORTRONICS ASTRONERTIAL SYSTEM—ONLY GUIDANCE CONCEPT 
READY 10 MEET THE CHALLENGE OF INTERPLANETARY NAVIGATION! 


READY NOW for the day man first explores the 
planets, Nortronics’ concept of Astronertial 
Guidance is the most accurate known for 
long-duration flights. Astronertial Systems 
now in production deliver a wide margin of 
added accuracy—using Nortronics’ exclusive 
24-hour star tracker to correct continuously 
for the small, then ever-compounding errors 
inherent in “pure” inertial systems. 


OPERATIONAL TODAY in the USAF-Northrop 
Snark SM-62—free world’s first and only 
operational intercontinental guided missile 

Nortronics Astronertial systems have fur 
nished for more miles 
than all similar systems combined. 


accurate guidance 


CURRENT NORTRONICS SYSTEMS trim weight to 
size to one-twentieth that of 
[hey are designed to de- 


one-tenth, 
original systems 
liver pinpoint accuracy in applications to 
all types of space vehicles, cruise and ballis- 
tic missiles, terrestrial manned aircraft, sur- 


NORTRONICS 


California 


face ships and submarines 


NORTRONICS EXPERIENCE in Astronertial Guid- 
ance dates back to 1946—to the design and 
the first successful inter- 
continental sy Now, Nortronics offers 
unique and proven capability in design, de- 


development of 
stem 
Hawthorne 
velopment and production of complete and A Division of Northrop Corporation 
integrated including 


their ground support and test equipment. 


guidance systems, 
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solving today’s problems today: Burroughs 220 Computer 


20 is delivering tangible results today 


ssing, the new Burroughs : 


In scientific computation and business data proce 
tems, the 220 offers bala 


computer to equally powe rful Input output subs 


ore memory, built-in floating decimal 
| 
ten 


e this the most powert 


Linking a powe rful digital 
irithmety 


ance at the lowest application cost. Its expandable 
magneti tape capac ity and the multiple-card proce ibility of Cardatron mak 
220 is just one part of a complete line of advanced Burrou 

orted by an out 


it work in hundreds of ostallation type 


SSinis 


available in the medium price field. The 
now 


data processing equipment...now in production 
KlectroData Division, ? 


20 brochure, 


standing team of computer specialists. Write today for 


& » 
> Burroughs Corporation 
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NEW VOUGHT CRUSADER FOR FLEET NEXT YEAR! 


Navy orders fourth version of flexible, economical fighter 


For the fourth time in three years, a new Crusader type 
is extending the power! of the Fleet. Chance Vought’s 
F8U-2N has been ordered by the Navy for delivery next 
year. It will deploy alongside the Navy's swiftest photo 
planes and two first line day fighters — all Crusaders 


The FS8U-2N is another step in Crusader growth. Speed 
of this version has been near 
Mach 2. It will carry the deadliest air-to-air missiles 
It is instrumented and radar-equipped for supersonic 


newest advanced to 


CHANCE 





combat in darkness or bad weather 

This will be a new capability for the Fleet. Yet it is 
being acquired at low risk and cost. The F8U-2N’s basic 
design has been proved simple, serviceable and econom 
ical compiling an enviable performance record in a 
vear of foreign duty with two Fleets. 

Again, the growth provisions of the Vought Crusader 
have provided immediate, low-cost upgrading of the 
Fleet's aircraft inventory. 


OUGHT AIRCRAFT 


4‘NCORPORATESO 


PALLAS TEXAS 
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FROM PHILOSOPHY TO FEASIBILITY STUDY TO DESIGN AND PRODUCTION 
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Just give us the “envelope”. . . we'll do the rest! 





<b. 
AN 
AERONCA'’'S PACKAGES 


SURE MAXIMUM RESULTS ON PRIME AND SUB-CONTRACT PROJECTS 








Contemporary weapons systems, because of their complexity, necessitate 

sub-contracting of major components, sub-systems and structures. And 

versatile capabilities... theoretical, technological, mechanical and managerial 

. are required to produce these “‘envelopes”’ efficiently and economically. 

Aeronca has these integrated facilities. That is why we can provide a 

K Co-ordinated Design, Tooling and Production Service. This packaged service 

begins with evaluation of basic environmental data and culminates with 

| Jesign “on schedule” deliveries. It has been eminently successful in supporting 
current operational weapons systems. 


Tooli 

OO ULL Aeronca’s leadership is evident in its existing facility for designing and 
) ‘ producing ... in quantity .. . a complete range of brazed stainless honey- 

| roduction comb structures. This specialized capacity is one of the few in actual 


operation in the industry today. 


With extensive background in proprietary and sub-contract programs, 
Aeronca is prepared to work with you on air vehicle, missile, ground sup- 
port equipment and technical consultation projects. And we can say with 
confidence . . . just give us the envelope and we'll do the rest. 


AEBERORICA manufacturing corporation 


1718 GERMANTOWN ROAD 
MIDDLETOWN, OHIO 
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Gendir- acitic Wal suited for shipboard 

ELECTRO-HYDRAULIC — -..' oe ae 
St. 


launcher 


SERVO VALVES applications 


The latest additions to Bendix-Pacific's list of available 
components for high performance hydraulic systems 
is the Electro-Hydraulic servo valve shown here. This 
assembly, designed for HI-shock per Mi!-S-901 B 
provides flow rates up to 50 GPM at inlet pressures to 
3000 psi. A novel poppet design in the first stage 
reduces overall null leakage (first and second stages) 
to 20 cc/min using oil per Mil-L-15017. Fluctuation of 


inlet pressure will not affect leakage or performance 


An integral magnetic amplifier is matched to the 
hydraulic assembly and rectifies 115 volt 400 cycle 


supply to DC at the first stage. Linearity is 5%. 


The manual override provided on the second stage will 
actuate the valve to any position without electrical 


signal or even under a full electrical command. 


Minimum contamination susceptibility is an inherent 
design feature with built in filtration and maximum 


spool loads. 
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WE'RE LEARNING 
WHY TWO EARS 


ARE BETTER THAN ONE 


Which speaker is making the sound? In echoless chamber at Bell Labs, Robert Hanson measures test subject's ability to localize 
sounds — observes how two ears operate in partnership. This and other tests may point the way to better telephone instruments. 


In listening to stereophonic music, how is it that 
our ears and brain construct a picture of the 
entire orchestra with but two samples (the sounds 


from two speakers ) to work with? 


How is it that our ears and brain are able to 
pinpoint one voice in a roomful of talkers—to 


listen to it alone and ignore the rest? 
What makes two ears better than one? 


Bell ‘Tk lephone Laboratories scientists are 
searching for the answers. lor in finding them, 
better telephone instruments and better ways of 


transmitting sound will surely result. 


Our hearing performs feats that no electronic 
system can yet duplicate. How? Laboratories 
scientists believe the secret lies in the wav our 


two ears function in partnership and in the way 


862 


our neural network connects them with our brain. 
The problem: to discover what functions the net- 
work performs and to see whether electronic 


duplication might enhance understanding. 


The work is under way. Electronic circuits 
that simulate the operation of nerve cells have 
already been created—and conceptual models 


of the neural network are being constructed, 


\lexander Graham Bell’s interest in deafness 
and hearing led to the invention of the telephone. 
Bell Laboratories’ current explorations in’ bi- 
naural sound may well lead to important new 


advances in the transmission ol spee h and music, 


Bb BELL TELEPHONE LABORATORIES 
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Titan nose cone from Avco — The recent flight of the Air Force Titan ICBM w 


iS 


free world's most advanced rocket technologists. Avco scientists and engineers, pioneers in missile reentry 


work, are members of the Titan team. They are contributing areentry vehicle designed to withstand the 


scorching friction during the reentry phase of the ICBM's planned intercontinental range flight. And now, 


Avco has been chosen as the associate contractor for the reentry vehicle of the next Air Force ICBN 


Aveo 


4 ) CORPORATION 75 THIRI AVE 


A 


mighty, solid-fueled Minuteman. 


AVCO MAKES THINGS BETTER FOR AMERICA 


NUT 
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TYPICAL NI-VEE BRONZE PROPERTIES 

























































































TEMPER 
HIGH STRENGTH PARTS a 
85000 ,-~— a " | 
HEAT TREATED 
6 to 10 hours 
75000 1400°F., 
I water quench, 
6 to 10 hours 
——— ~ : ‘PRESSURE TIGHT PARTS ex een ee 
i 
z ro 
w +55000}——___j_ }+— 
4 —_ 
o 
45000|— +-— i — -| |SEIZURE RESISTANT BEARINGS 
< ~ 
Ww 
w rg 
"j 35000}— ep ——___ {©-—— je} t 
: s|  § : 
- 25000}— iB Ea Sf fa 2S i he A 
3] 8 § {8 § 8 8 6 9 
ee - 8} 8 8 8} 8 /8| 8 J8| 8 13) 
a fe) 6 re) re) re) re) ° 0 a a 
N t N 4) N i) N N = wv 
a a a a a a a a a a a 
5000;— >a = 1th IS me ‘oe 
X... a _— ~ = aff ‘ J 
NI-VEE A NI-VEE B NI-VEE C NI-VEE D NI-VEE E 


5 high-performance bronzes 


These versatile Ni-Vee alloys provide a 
range of properties that satisfies the 
requirements of most copper-base castings 


The chart shows the range of tensile 
properties of the five Ni-Vee 
and indicates the types of castings 


bronzes 


made with these alloys. 
As you can see, you can satisfy the 
pecifications for 
copper-base castings from 
five versatile Ni-Vee 
“As Cast” mechan- 
especially yield 


majority of your 
quality 
among these 
materials. Their 
ical properties 
strength —surpass those of compara- 
ble G and leaded bronzes and red 
bra CS 

The chart also 
heat treatment does to 


hows what simple 


tep up their 


properties. Bear in mind that values 
taken from the chart are typical. 
In practice, higher values can be 


obtained. 


Ni-Vee extras 
You can expect superior perform- 
ance from all five Ni-Vee 
For example. Ni-Vee B, C, D, and E 
(the leaded group) can be used for 


bronzes 


castings of all three classifications 
shown. Ni-Vee A provides extreme 
strength. Ni-Vee E 
treme resistance against galling or 
seizure. The low zinc group (Ni-Vee 


gives you ex- 


A, B, D and E) show little tendency 
to dezincify, insure top-notch resis- 
tance to stress corrosion. All five, of 
have the general 
corrosion resistance of copper rein- 
forced by a5% nickel 5% tin content. 


course, excellent 


Helpful booklet gives complete 
information on Ni-Vee bronzes 
“Engineering Properties and Appli- 
cations of Ni-Vee Bronzes” 
tables of composition, charts on de- 
formation, friction, fatigue, elevated 
temperature service, electrical resis- 
tivity, wear and other engineering 

data. Write for your copy today. 


*Registered trademark 


covers 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street Inco, New York 5, N. Y. 


NI-VEE BRONZES 


NICKEL ALLOYS PERFORM BETTER LONGER 


864 
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optical 
mechanical 
electronic 


The sum total of the skills involved in 
the conception, design, development and 
manufacture of complete optical systems 
frequently cuts across many fields. Koll- 
morgen combines technical skill and com- 
plete facilities for highly precise work in 
optics, mechanics and electronics. From 
the engineering design and mock-up stages 
through development, manufacture and fi- 
nal testing, Kollmorgen can handle the 
whole job. 


Your remote viewing, inspection and test- 
ing problems can receive the careful atten 
tion of this completely integrated facility. 
A simple sketch is enough to get us started. 
Inquiries should include such information 
as the size and nature of the objects to be 
observed, the presence of adverse condi- 
tions such as temperature extremes, blast 
and explosion, radiation, etc. For informa- 
tion on particular instruments, please 
write Dept. 225. 


kK, KOLLMORGEN 
Cc 


optical corporatior 


} 


NORTHAMPTON, MASSACHUSETTS 
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NUCLEA N , MENTAT 


Continuous strip fuel inspection cameras. 
Hot cell periscopes, underwater periscopes. 


Periscopes can be provided with Radiation 
Resistant Optics, Internal Radiation Shield 
ing, Corrosion Resistant Materials, Pressur 
ized Construction, Interchangeable Viewing 
Heads, Interchangeable Eyepieces, Micro 
scope Relays and Camera Attachments 


M rf ; < Pr 
¥ 


These bunker-type periscopes are designed 
by Kollmorgen to customer specifications 
They allow close, detailed observation dur 
ing launching, static tests and fueling op 
erations without endangering the viewer. As 
in all Kolimorgen periscopes, the excellent 
light-gathering power of these instruments 
makes them easily adaptable for photogra 
phy or television purposes. All are hermeti 
cally sealed and maintenance-free 


A 
| 


Kolimorgen's well-equipped optical shops 
produce all types, shapes and sizes of 
lenses, prisms and mirrors to meet the most 
exacting requirements of industry and de 
fense. Quantities from one of a kind to 
production runs of thousands. Individual ele 
ments or complete optical systems 


RMA 


The Nautilus and her sister ships of the 
atomic fleet, like almost all other U 

submarines, are equipped with periscopes 
designed and manufactured by Kollmorger 


Borescopes—in lengths from a few inche 
to forty feet, diameters from .100” to two 
inches. Motion picture and television lenses 
Riflescopes for the military Optical training 
devices. Collimator Transit optics. Ele 


tronic devices (classified). Aerial camera 





and bombsight lenses 


SH 





for ease of operation 
and maintenance 


GO 
GAR WOOD 







GAR WOOD HC-4 CRANES devel- 
oped for military helicopter airlift, 
offer 4000 Ib. capacity ... fully hy- 
draulic operation. Cantilever-type 


boom telescopes from & to 16 feet. 











GAR WOOD EXCAVATORS with 


independent travel let opera 


GAR WOOD WINCHES will never 
stick or freeze! Clutch is fully 


GAR WOOD -ST. PAUL DUMP BODIES 


are reinforced to eliminate spread- 







ing, Sagging or warping. Telescopic enclosed to keep rust, weather tor hoist or swing while mov 






and arm-type hoists are preferred and dirt out. Self-engaging ing. Compact machinery deck 






for smooth operation clutch prevents slipping makes parts easily accessible 












EVEN THE HARDEST JOB CAN BE MADE EASY... 


by equipment that is easy to operate and easy to 


ae 
warWv00d 
INDUSTRIES, INC. 


and construction machinery. Write to Customer Service Wayne Michigan 
Dept., Gar Wood Industries, Inc., Wayne, Michigan. 


maintain. With Gar Wood, you get advanced features 





that Rive maximum Case ot operation and maintenance, 


Check the complete line of Gar Wood truck equipment 


866 ORDNANCE 




















NOW- 
A NEW DIMENSION 

IN GLOBAL 

WEATHER FORECASTING 


HIGH-SPEED BURROUGHS ELECTRONIC TELEPRINTERS ANSWER VITAL DEFENSE NEED 


The instantaneous dissemination of up-to-the-minute and ever-changing weather data to the world-wide bases 
of the United States Air Force is a must in this space age. And the new Burroughs Electronic Teleprinter 





operating at speeds beyond 2,000 words per minute plays a key role in the Air Force's 433L Weather Observing 
System. Proof again of Burroughs leadership in another all-vital area of defense: high speed communications 


Burroughs Corporation 


“NEW DIMENSIONS / in computation for military systems” 





...NEWS IS HAPPENING AT NORTHROP \ 


RADIOPLANE RP-77D 
SETS NEW DRONE 
ALTITUDE MARK! 


New holder of an unofficial world altitude 
record for propeller-driven drone aircraft — 
Radioplane’s RP-77D aerial target. This 
record-breaking bird climbed to more than 
46,000 feet during Army evaluation at Dona 
Ana Range, Fort Bliss, Texas. 

Sidelight on the flight: the record-setting drone 
had six previous flights to its credit — is ready 
for further action after its seventh recovery by 
two-stage parachute 

Rocket launahed, Radioplane’s RP-77D is 
turboprop powered to speeds in excess of 400 
miles per hour at above 40,000 feet — and is 
capable of flight duration exceeding one hour 
at this altitude. Relative to performance, it is 
a low-cost target. Constructed almost entirely 
of fiberglass laminate, the RP-77D has an 
additional capability for photo and television 
combat surveillance missions. 

Other current Radioplane drones in develop- 
ment are the supersonic USAF XQ-4A weapon 
evaluation target and the XKD4R-1 rocket 
target for the U.S. Navy — two more members 


of the world’s only complete drone family. 


j ae 


RADIOPLANE 


Van Nuys, California, and El Paso, Texas 
A Division of Northrop Corporation 
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It takes three things to make a corporation versatile: large and | 

varied facilities, a corps of experienced specialists...and administrators t 

who can bring them all together. We have all three; whether the project 

product is large or small, simple or complex, we have the machines and 

the team to bring the contract through on schedule. In research, develop- 

ment, engineering, fabrication and assembly, American Car and Foundry 

can do almost anything with metal. Contact any American Car and 

Foundry sales office or Director of Defense Products, American Car and anginciiiin Gilead 










Foundry, Division of Q C f Industries, Incorporated, 750 Third Avenue, versatility at ACF permitted 
New York 17, N. Y. Sales Offices: New York—Chicago—Cleveland the design, testing ond mass 

: . , A . ° Sng . production of the Army's 
Washington, D, C.— Philadelphia — San Francisco — St. Louis. M-52 Self-Propelled 105-mm 


Howitzer vehicle. 






AMERICAN CAR AND FOUNDRY 
VISION Oo A 
Seetieete for. Defense 


For example: Rocket Engine Cases+M 
Artillery Shelis + Radar Stru 
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INSTALL. HUMPHREY POTENTIOMETERS INSIDE 
ACTUATORS FOR HIGH PERFORMANCE SERVOS 


For better performance in your servo systems, make a Humphrey 
potentiometer an integral part of the hydraulic actuator. You 
get most accurate feedback and zero backlash. You eliminate 
brackets and external mountings that take up space and permit 
mechanical deflection, introducing errors. 

Humphrey makes a complete line of rectilinear and sector poten- 
tiometers for severe duty applications. Typical of the tough 
environmental conditions they are meeting in current missile 


applications are vibration 25 G, 10 to 2,000 eps, and -shock 
of 100 G while operating. 

If your application imposes stringent demands on potentiom- 
eters, let Humphrey engineers recommend a standard Humphrey 
model or design a special potentiometer to meet your exacting 
specifications. Complete qualification tests to your specifica- 
tions can be furnished. Phone or write today for information 
on Humphrey ruggedized precision potentiometers 


DEPT. 0-59 2805 CANON STREET 





Eu Tx Me ANICAL INSTH 





‘ Humphrey 7 


UMENTS 


SAN DIEGO 6, CALIFORNIA 


FOR COMPLETE SYSTEMS. GPECIFY HUMPHREY GYROSCOPES, ACCELEROMETERS. POTENTIOMETERS 


870 
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Accessor 


Constant 


Speed 
Drives 


Controlled 


Speed 
Motors 


Precision 
\ earring 
nd 


Gearboxes 


High 
Temperature 


Automatic 


Paralleling 
Controls— 
Frequency 
ind Load 


Controllers 





District Offices in: Arlington, Texas; Hawthorne, California; Rexdale, Onta 
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SUNDSTRAND 


Spee 1 ac CSS 


SUNDSTRAND 
AVIATION 


ne Tool ¢ 


Divisior 


2427 Eleventh Street, Rockford, Illinois 


rio 


Re 


k for« 


of Sundstrand Mact 


{ 


mpany 


power problems? 


There is a 
SUNDSTRAND 
solution 













Behlen Delivers Heavy, Bulky Loads 
Promptly... Using The Spicer Presto-matic 
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Behlen buildings are unique. They incorporate the firm’s own frameless metal design and utilize many 
new developments to obtain a wide variety of applications. The design incorporates a system of channel 


ridges, or deep corrugations, to give unusual rigidity to metal panels and make possible great strength 


Almost cat-like agility that’s what Behlen Manufacturing — 
Company’s powerful Diamond T 923 F’s need, in order to thread 

their way in and out of construction sites. Only the most depend- vane 

able equipment can be considered for the Behlen building sto | 





business is booming, and split-second delivery schedules are 


absolutely necessary. Down-time is out! 


4 
> PRESTO Man 


That’s why Behlen ordered the Spicer Presto-matiec Truck 
Transmission System in their newest purchase from Diamond T 


Motor Truck Company. , ; . ; 
lotor Pruck ; a, Write today for free illustrated 


Presto-matic is a semi-automatic truck transmission system booklet containing complete in 
: : ae formation on the operation ; 

that takes the effort out of driving by eliminating the clutch settle , ind 
di ‘uel a advantages of the Spice 
pedal while also providing maximum fuel economy, minimum Presto-matic Truck Tranamie 


maintenance and greater safety for driver and equipment. sion System. 


DANA CORPORATION e Toledo 1, Ohio 


DANA PRODUCTS Serve Many Fields 
AUTOMOTIVE: Transmissions, Universal Joints, Pro RAILROAD: Transmissions, Universal Joints 
peller Shafts, Axles, Powr-Lok Differentials, Torque Propeller Shafts, Generator Drives, Rail Car 
ynverters, Gear Boxes, Power Take Offs, Power Drives, Pressed Steel Parts, Traction Motor 


S ° Take-Off Joints, Clutches, Frames, Forgings, Stamp Drives, Forgings, Stampings 
ings 
picer AGRICULTURE: Universal Joints, Propeller 


INDUSTRIAL VEHICLES AND EQUIPMENT: Transmis 

Slatin, Unibonteel Relate. Geanslias Ghalic. Aston, Gres = a, Power ae Offs rower Take 
Boxes, Clutches, Forgings, Stampines oints utches rgings, Stampings 
AVIATION: Universal Joints, Propeller Shafts, Axles MARINE: Universal Joints, Propeller Shafts 
Gears, Forgings, Stampings Gear Boxes, Forgings, Stampings 


Many of these products manufactured in Canada by Hayes Steel Products Limited, Merritton, Ontario 
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advanced R & D capability 





now available at CEC’s Datalab 


Research and development programs under contract to pro emphasizing solid state and miniatt tion technig 1) 
gressive firms are a specialty at Datalab...CEC’s Advanced talab engineers can undertake additi projects in the f 
Electronic Data Laboratory. Recently completed at Datalab of data handling and storage, in a l I 

was a revolutionary new concept in airborne test instrumen the conversion, transmission, and e1 old 

tation, developed for a leading airframe manufacturer. Now as Well as system and design stud 

available are pulse code modulation telemetry systems, spe Datalab specialists are available for informat 

cial magnetic tape transports, such as high-density digital sions of general or specific data hand problems. Contact 
recording, and transistorized data handling equipment your nearest CEC office or write for Bulletin CEC 1314-X 


Datalab Division ( — 


CONSOLIDATED ELECTRODYNAMICS 3300. N. Sierra Madre Villa, Pasadena, Calif 


FOR EMPL YMENT PPORTUNITIE WITH THI PF IRE 


Datalab ha i gs for qualified eng 

to join the company's team of experienced f 
cia t and part pa “ r f ’ 
teresting nat liate i f 
engineers and transist ‘ t r 

t t a! writer 
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MC1 guided missile crane assembles Matador guided missile. The 17,000-lb.-capacity Austin- Western 
S. Air Force truck to form part of mobile transport and launching team 


crane is mounted on 


Austin-Western—creative engineering for 


missile, rocket ground support mobility 


equipment. Learn how Austin-Western’s 


Austin-Western is geared to design, 
develop and manufacture the mobile 
and materials handling requirements of 
missile and rocket ground support pro 
grams. A-W equipment plays an im 
portant role in Pentomic plans calling 
for mandatory micromatic precision 
control, maximum roadability and 
maneuverability, off-road flotation, 
gradability, and trouble-free general 


performance 


Construction equipment pioneer 
100 years’ pioneering in the development 
and manufacture of high-performance 
construction equipment gives Austin- 
Western an invaluable fund of experience 
to draw from in meeting new challenges 
Engineering missile and rocket ground 
support units with the desired strength, 


speed, maneuverability and versatility 
is an example 

rypical of Austin-Western’s partici- 
pation in the defense program its the 
production of the MCI guided missile 
crane (pictured above) assigned to the 
Matador and Mace programs 

Austin-Western’s exclusive all-wheel 
drive and steer provides maximum trac 
tion and mobility 
give smooth, cushioned starts—fully 


torque converters 


hydraulic crane boom action delivers 
unequaled precision. The simplicity and 
ease of hydraulic controls eliminates 
operator training and operational errors. 
A century of experience guarantees 


dependability . 


Send for free bulletin 
Write us today for the latest bulletin 
describing A-W missile ground support 


engineering and production facilities 
can help solve ground support prob 
lems to meet new concepts in missile 
and rocket mobility 


Mobile A-W sweepers—ideal for keeping jet 
runways free of damaging objects . . . tops for 


cleaning missile sites, large areas 


Austin-Western offers a full line of 4x 4 and 6x 6 power graders, compaction equipment, sweepers and hydraulic cranes 


Austin Western .. 


rT 


NSTRUCTION EQUIPMENT DIVISION 


AURORA, ILl 








There’s practically no limit 
to the things Bundy can mass-fabricate 





...and we do it with Bundyweld, the stronger, 

safer steel tubing that’s made for easy bending 
geese Bundy» technicians turn out many a strange shape—each to its 

exact tolerances. At Bundy, you get precision in mass-fabrication, y 
Jigs, fixtures—even machines—are designed by Bundy specifically to cut aaa 


customers’ unit costs. 


You get Bundyweld: Tubing, too. An exclusive process (right) gives it | — Id in th 
a . und yweld is th 
physical properties. So Bundyweld—master of volatile refrigerants and high rete wi doubl 


pressure brake fluids—has become the safety standard of two major industries, from a single copper 
plated stes 


Bundy engineers will design your tubing part, or work with you on i illurgic 
, : throug! 
development. When we fabricate your parts, you can coun | a 


aging, on-time delivery. Bring your tubing problem to 


There's no real substitute for Bundyweld Tubing 


BUNDY TUBING COMPANY 


DETROIT 14, MICHIGAN 
WORLD'S LARG 
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Infrared is one of many specialized electronic fields in which the 

Singer Manufacturing Company’s Military Products Division is making substantial contributions 
Through the integration of talent and facilities of H.R.B., Inc., 

Dieh| Manufacturing Company, and Bridgeport, the Military Products Division 

offers a complete service from R&D, 

through engineering, and production. 

Write for complete details. 


SINGER 
A 


THE SINGER MANUFACTURING COMPANY 
Military Products Division ¢ 149 Broadway, New York 6, N.Y 
HRBe DIEHL ¢ BRIDGEPORT 
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AEROJET 


for 
niki elkiielila: 


el-lictailels 


FIRETRAC 
firing error 


trajectory recorder 





and computer 


a en 











Aerojet's FIRETRAC 

is a highly accurate system 

for measuring the 

relative trajectory, velocity, and 
miss-distance of a missile 

with respect to a target drone at 

which it is fired. This 

information permits rapid evaluation of missiles, 
guidance systems, fire control systems, 

and training operations. 

FIRETRAC configurations have been 
designed for the following drones: F6F, FOF, 
QF-80, KDA (Q-2), KDB, and QB-47. 


Installations for drones, of other types 





eliMol-Meleehaiel tomer Ma tel lis tem 

Designed and developed for the Navy's 
Bureau of Aeronabtics, FIRETRAC 

is a product of Aerojet's 

Ordnance Engineering Division 


at Frederick, Md 


f/f we \ 


AEROQJET-GENERAL CORP" GENERAL 
\ Tire / 


A SUBSIDIARY OF THE GENERAL TIRE AND RUBBER COMPANY 
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expandable for growing needs: 
a full range of Burroughs electronic computers 


for science and business 


Burroughs line of eleeiront 





From advanced computer systems to individual computer components . . . the 


data processing equipment spans a full range of varied re quirements for both scientific and busine pli 


cations. @ Start at the top if your needs call for giant computer ability: The Burroughs 220. first 


only available medium-pri ed computer with expand ible magnetic core storage i powerful multi-purpose 


system which can grow with your computational requirements. The 220 is now at work and delive 





elles live results al the lowest ap ylication cost. @ If rresent ap tie ihion cle mm Tih ire more moderate 
| | | 


tigate the versatile Burroughs 205. First in its field with external magnetic tape storage ...complete choies 





of input/output media with flexible, modular expansion, top capacity and speed. The 205 has thoroughly 


proven its economi value in a wide variety of scientific and business apple tions. @ Most popular of 





low- ost computers is the Burroughs R10]. | Xe lusive, simpl pinboard prog inne trees enemecrni 


) onion 
} 


hours, by reducing manual computation time up to 957, Machine ability is further extended | 


viva 


pune hed paper tape input/output equipment and new punche d ecard input unit. @ Burrough 


sub-systems include: Datafile magnetic tape unit with vast external storage capacity up to SO-million 
| 


0) HY j Speed Pri f¢ ‘S) 





digits per unit; Cardatron.. fastest, most powerful card handling system 


...a transistorized unit with unmatched speeds up to 1500 lines per minute, on-| 


ne or off-line operation 





High S ved Photoreaders, Vagneti Ta uM Units and other com uilersystem components are also findin 
/ / | 


use in data pro essing, communications and allied fields. e Currently in production, all these Burrou 





products are designed to meet your growing data processing ne¢ ds...and supporting the entire Burrough 


line is an outstanding team of computer specialists for efficient, on-the-spot, technical assistance. Writy 


on, Pasadena, Californs 





today for brochure, specifying system or component. @ EleectroData Divisi 


Burroughs Corporation yew pieysiows 
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Stromberg-Carlson’s 
leadership in the 
intelligence community is 
founded on its experience 
in communications. 
Growth in the collection, 
processing, analysis and 
display of electromagnetic 
radiations has produced a 
major competence 


at Stromberg-Carlson. 


Correlating the abilities 

of our several divisions with 
those of other U.S. firms 

has created a performance — 
proven talent 

for systems 

leadership 

in electronic 


reconnaissance. 


SC | GD 
>| @ 
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ATOMIC ENERGY 





Uranium Production 


Domestic uranium or 
estimated to tota 2. 500.000 t 
uary 1, 1959. Ore 


plants and Govern 
luly to December 
dry short tor 
3.011.000 ¢ 


rss 


Krypton 85 Available 


2124 000.000 


Nuclear Submarine Data 
| te K it all 





Atomic Energy (Contd.) 





roduct ma bn Laine by extrac 
tion tron i eleme I 
roct il ist t i i re 
ivel long lf I f 10.27 Ca Ca , 
to stable rubidiun S ln 
irtic il t radiat 
Che inere availabili t 
t «¢ il d DD { ( i 
cat ind ulate ‘ 

u ( C t 
radioisotope is $50 for each of the 
two curies and $15 for each additio 
curie. 


Licensing Simplified 




















The Atomic Energy Commission ha 
mended its by-product material (radi 
isote , ify ‘ 

1 " 
1 ‘ ck ( ( 
tal 

The a ( 
lacit " f isuring and ga 
levi t 

‘ nd ior ’ r under eneral liee 
J69-T-29A and 10 t £ 
that is, the amendment authorize 
1,700 Ib.-thrust model for iil ie el ihe allineal iio 
drone applications. The a ‘s iis 


new engine has 60% more 
i quiring that the user obtam a = specifi 
thrust with only a 6% in- juiril st 


crease in weight. It is pres- icense from the Ce : 
ently powering the Ryan eral licens! provision applies, however 
Q-2C target drone which | only to those devic ich are manu 
recently underwent suc- — factured, teste ind labeled require 
cessful flight tests. her thee ¢ conse 


ued to t f the ( 
Le ce i ct I Ix 
1 im lust researe 
1 to « \ contr t 
luct pr micKagtl {ma 
eria tor to indust i 
wiblic. They are constructed with built-1 
rotective teature and may be safely use 
hy untraine ers provided the device 
j69 -T a5 ’ ropet j ed lv { the i 
Latest power plant for the tended pu regula ervice 


Air Force T-37A twin-jet 
trainer manufactured by 
Cessna, the J69-T-25 
has increased thrust to 


Reactor Test Facility 





1,025 Ibs, [he Transient Reactor Test Facil 
(TREAT), a reactor designed to in 
ite tl ( treme clea ( 
por fast reac ab ( ( ( ‘ 
CAE has more than 10 years of turbine engine experience in the medium criticality at the Atomic Energy Com 
and low power range. The Air Force MA-1A trailer-mounted turbine a ' ge - , : ms = 7 
air generator manufactured by CAE is on duty at air bases the world iain a tely $1,000,000 
over, demonstrating outstanding performance and reliability. fhe reactor, designed by the Argonne 
National | it i lelive i 1 
cl ty t it u ‘ t i 
elf. The 1 t It " I 
mnber I ire 1 
enerated the il le | gt | 
CONTINENTAL AVIATION & ENGINEERING CORPORATION . ene i al , 


12700 KERCHEVAL, DETROIT 15, MICHIGAN mal reactor operating conditior 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION mall scale the effect of such conditior 











FARADAY 
the FIELD and 
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SUP TON BROWNE ADVERTISING 


Creative Imagination took Michael Faraday from the 
experimental discovery of the induction of electricity 
to the theory of “‘the field” —foundation of all the new 
physics including relativity. 


Creative imagination at National Co. has taken the 
known unvarying resonance of the Cesium atom and 
translated it into a frequency producing instrument 
with a stability of frequency of | part in 10''—this is 
man’s most accurate measurement of time. 


The applications and adaptations are many-fold and 
still largely unexplored. 


National Co. is a community of minds and talents that 
enjoys the challénge and the prestige of success in such 
advanced fields as multipath transmission, noise re- 
duction, correlation techniques for signal processing, 
Tropospheric scatter systems, lonospheric scatter sys- 


“Meee, 


tems, molecular beam techniques, long range micro- 
wave transmission, and missile check-out equipment 
using microwave and digital techniques. 


National Co. has grown with the Tradition of New 
England electronics. Your needs and problems receive 
exceptional attention at National Co. because, here, 
creativity is required, recognized and rewarded. 


Write or phone 


Sioned sme Netionals, 


National Company, Inc., Malden, Mass. 


MANUFACTURERS OF MATERIEL AND EQUIPMENT FOR U.S. DEFENSE 
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1 ife Wa e f it 
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a Phere ‘ roximatelvy 2.300 foreig 
The further we progress, ie 


the more impor{ant shat laeaon nh deen Wate 


1947 


experience becomes in solving _ During late 1958 the laboratory bega 





today’s most urgght problems. nisl nase an Mates lias Rie 


. I I rec f usable 
f radioisotop from reactor fuel element 
proce ing Vast The first material fro . 
the new plant vas useda part of a 2000 
curie c¢ ul l 7 ource tor i telether i] 
machine at a California medical resear« 
center 
Phe O Rid Na il La i 
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The Atomic Energy Com 
cently iIpprove | 32 1 ‘ vral t totalu 
$316,717 to 31 American colleges and u 
\ t i of Fee 
: i " I 
. , 
wJ uclear tec the life 
One company actively and continuously ‘ — 
engaged in advanced ECM research a iy eben er 
expand their facilities for tran rin radia 
and development " tion biolo lin t f radio 
since 1952 ... Ch) allicratters nary medi medicine and pharma 
public health and biology 
44 lhe grants bring to $1,810,707 the tot 
SERVICES—research and development voltae 152 - : 
- electronic equipment production 110 ‘ . ' 
initi 0 1957 
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_ GAGES FOR MISSILE HAR 














Manufacture of missile hardware is 
admittedly exacting. A good healthy 
respect for dimensional precision is im- 
perative for reliable missiles. Likewise 






the specialized equipment to assure the 
































necessary high order of dimensional 
control. 

From the outset of the missile era, 
Sheffield has led the gage develop- 
ment work in this field. Close liaison is 
constantly maintained with missilemen 
of the Armed Services. Recourse to the 
facilities of the Eli Whitney Metrology 
Laboratory and consultation with its 


ak A 


- ~ 
PO ee = 


professional staff are always im- 


Bra 


mediately available. 


a 
. 


8 As a result, Sheffield’s contributions 
have materially aided in the dimen- 
sional control of many missile com- 


V Nae 


ponents such as: 


; Sita 


e Nose cone assembly 
e Elements of guidance systems 
e Units of the propulsion system 








Precisionaire Gage for accurately determining the thickness deviation 
of a nose cone at 128 points around its periphery from base to apex 


ww 





Combination inspection gage and assembly fixture with 
This assembly of Sheffield instruments automatically delivers a printed 2-column Precisionaire instrument permits precise adjust 
record of single or multiple dimensions. It also computes and records the ment of end shake in gyro assemblies 

difference in related dimensions. 


For specific information on your particular problem 
write to The Sheffield Corporation, Dayton 1, Ohio, 
U.S.A., Dept. 14. 






He SHEFFIELD covsnrzion 


of Bendix Aviation 







Sheffield gages are 






used to check relationship 





of gimbal axes for angle and intersection of planes. 





The jets get much of the glory in today’s air 
world. But without dependable ele tric power 
on the ground, the greatest of our new planes 
would fly. At the Ain 


Force, with its Strategic Air Command, has 


neve many bases. 
turned to Cate rpillar Diesel Electric Sets to 


supply that powel economically and reliably. 


Cat Electric Sets are used for jet engine 
tarting and calibration of vital aircraft elee- 
tronic control systems. Cat Electric Sets power 
radar warning devices and missile tracking 
tations. They provide primary and also emer- 
tandhy for base facilities and 


Peney powel 


homes at many installations. 


Investigate Caterpillar Electric Sets any 
time that you need long-lasting dependability 

or trigger-quie k starts in an emergency, 
Special high-strength materials, strong rein- 
forcing where necessary and simple design 
vive them the stamina to supply steady power 
day after day without letup. Automatic cut- 
in feature for standby use brings them on the 


° 
line in 4 to 8 seconds, average, when you have 


a commercial power failure. 


hon 


any Caterpillar Dealer Engine Specialist or 


get in touch with 


r 


pee ifn lacts, 


more 


write for out des riptive booklet. 


Engine Division, Caterpillar Tractor Co., 


Hl., U.S. A, 


CDES—CATERPILLAR DEALER ENGINE 
SPECIALIST can help you with any 
problem or question you have con- 


cerning diesel electric power. tem. 


Dependable power for the 


Air Force from Caterpillar 


Diesel 


+ 


For a fast start, 


Electric Sets 


this Caterpillar Portable Electric Set is used to start 


jet engines and calibrate electronic systems at a SAC base. 
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Never without power at this Air Force proving ground, because de- 
pendable Caterpillar Diesel Electric Sets supply standby power for 
base utilities, radar, training schools, etc. 


TURBOCHARGING gives more horsepower per 
pound of engine weight in Cat Diesel Engines 
and lowers the heat load on the cooling sys- 
It is standard on most Cat Engines. 


h | 


(0) a 


SIMPLE —Caterpillar Electric Sets for 
both primary and standby power are 
dependable, easy to operate and 
need little electrical equipment. 
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FROM THE TAPCO GROUP... 


Electronic Subsystems 
and Components 
for Weapon Systems 








ce Your project may require microwave subsystems and 
TAP O ses components. Or a complete ground support check-out 
device. Or servo-controlled subsystems and components 
for a whole new vehicle concept. On each of these the 


farpco Group can design, develop, and manufacture 
your requirements on schedule 


Ihe Tapco Group is experienced in the design and 
manufacture of electronic controls, including closed 
loop servo systems and components, positioning con 
trols, and small power-system alternators. Experience 
with microwave components includes coaxial and wave 
guide switches, power dividers, stripline microwave 


AICS, a high temperature (600°F) pneumatic com- 
puting control system, designed for air-induction inlet 
control or thrust reverser control for jet aircraft. 


APU tuned circuit speed control and alternator Tapco designed and 
produced for 2400/ 400-cycle surface-to-air missile power. Alternator 
uses new-type permanent magnets that are fully short-circuit stable. 
Also incorporates unique flux-switching generator for speed control. 


Precision position and speed servos in this TaPpco- 
developed ground support unit perform programmed 
check-out of missile guidance equipment, Readily 
adaptable to advanced antenna positioning and 
tracking systems. 























hiters, and microwave antennas 

Air-vehicle electronic systems develo _ by the 
Tapco Group include highly sensitive electro-pneumatic 
controls capable of maintaining the speed of rotating 
electrical machines within plus-or-minus '%4 in either 
parallel or isolated operation under widely varying 


loads, ambient temperatures, and vibration. Tapco 





developed APU speed controls provide an accurac 
of one part in 100,000 (001 ) under missile environ 
mental conditions 

At Tapco vou'll find an unusual combination of ele« 
tronic, electrical and mechanical skills ready to serve you 








Thousands of TAPCO-developed wave guide switches are 
used in vital aircraft and missile systems. (a) Unique 
power-splitting feature of rectangular wave guide switch 
permits switching full wave-guide power. (b) New single- 
pole 4-throw design has inter-channel attenuation in 
excess of 100 db. (c) Double-ridged wave guide switch 
has noise-free interlocking actuator. 








Magnetic speed sensing devices developed and produced by 
Tapco Group for high-speed applications up to 100,000 rpm. 
Designs eliminate need for slip-rings, rotating permanent 
magnets, and complicated fly-ball mechanisms. 


TAPCO GROUP 


Thompson Ramo Wooldridge Inc. 


CLEVELAND 17, OM!IO 


TRW 





DESIGNERS AND MANUFACTURERS OF SYSTEMS, SUBSYSTEMS 
AND COMPONENTS FOR THE AIRCRAFT, MISSILE, ORDNANCE 
under 2:1. Polarization: dual horizontal and vertical. ELECTRONIC AND NUCLEAR INDUSTRIES 








Primary Standards Laboratory at TAPCO, where all secondary test 
equipment is calibrated at statistically-determined intervals to assure 
the accuracy of electronic products 


~ 
_ 


Electronics Research 
and Production Facilities 
at TAPCO 


Ihe combination of engineering and manufacturing 


competence represented in the $160,000,000-per-year 
ictivities of the TAPCO Group provides an integrated 
capability of unusual effectiveness for the design and manu 
facture of electronic products. In addition, the electron 
lacilities and competence of the corporation's RAMO Production testing of microwave components at Tapco. 
WootpripGe Division are avatlable to the Parco Group 
Our scientists and engineers can move rapidly on 
imultanecously-programmed projects. Analog and digital 


computers speed the design of electronic systems, then TAPCO GROUP 


imulate ther operation for test purposes. Components 


electronic systems and subsystems designed in the TAPCO Thompson Ramo Wooldridge Inc. 


Group are produced within the Group CLEVELAND 17, O10 
Letus show you how we can design, develop, and manu 
facture electronic subsystems and components to meet DESIGNERS AND MANUFACTURERS OF SYSTEMS, SUBSYSTEMS 
AND COMPONENTS FOR THE AIRCRAFT, MISSILE, ORDNANCE, 
ELECTRONIC AND NUCLEAR INDUSTRIES 


your performance, reliability, and delivery requirements 





AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to sci- 
entific and industrial preparedness for the common defense 


OFFICERS 
President 
Louis Polk, Shefheld Corporation, Dayton, Ohio, and Bendix Aviation Corporation, Detroit, Mich 


Vice-Presidents 
Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Stanley C. Hope, National Association of Manufacturers, New York, N. Y 
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DR. HERBERT F. YORK 


Director of Dy fesearch and Engineerin 





New Research Direction 


Dr. Herbert F. York will supervise scientific defense activities 
“ 





Dr. Herbert Frank York, Di- 
rector of Defense Research and 
Engineering, a native of Roches 
ter, N. Y., received his A.B. de 
gree from the University of 
Rochester in 1942 A Phi Beta 
Kappa honor graduate, he ob 
tained his M.S. degree the fol 
lowing year from the same uni 
versity 

His active participation in the 
nuclear scrences began when he 
joined the staff of the University 
of California Radiation Labora 
tory ind continued with = his 
work on the electromagnetic 
isotope separation program it 
Oak Ridge, Tenn. Upon receis 
ing his Ph.D. degree in physics 
from the University of Califor 
nia in 1949. he joined with Dr 
Hugh Bradner to desigt ind 
execute i major diagnostics ex 
periment tor Operation Creen 
house it I niwetok Proving 
(;round 

As part of the University of 
California Radiation Laboratory 
Dr York was selected to imiti 
ite and direct laboratory pre 
grams at Livermore, Calif. Here 
he made major contributions to 
the Atomic Energy Commission 
research programs on weapons 
development and other classihed 
programs in applied science. In 
1954 he hex ime in Associate 
Director of the Radiation Lat 
oratory and Director of the 
! iwermore I thorators 

our vears later Ir Y ork 
combined the positions of ID 
rector of Kesearch Advanced 
Kesearch Projects Division of 
the Institute of Defense Analy 
es, with that of Chief Scientist 

the Advanced Kesearch Pro 
ects Agency of the Othce of the 


Secretary of Defense In 





tion, he has served o 
overnmental advisors 
tees including the \rr 
Screntihe Advisory Boa 
the President s Science 
(CLommiuttee 

On December 24, 1958 
ent Eisenhower 

York to his present 
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The State of the Army 


Recent economy measures have slowed down the Army’s modernization 


program, and although many new weapons and much other equipment 


have been de uclope dl. 


‘\, NCE more the ¢ ongress, inspired 
() by its industrious committees’ 

: disclosures through protracted 
hearings, is making its own judgment 
upon major issues in national defense, 
specifically upon the questions (1) what 
type or types of war are most likely, 
(2) whether our military planning is 
directed toward the indicated 
(3) 


defense are 


soundly 


requirements, and whether the 


monies sought for both 
adequate and rightly allotted. 


All these 


Congress immediately after the Presi 


questions were raised in 


dent’s Budget Message was received 
and increasingly examined as the sev 

al service chiefs finished their pre 
pared statements and exposed them 
selves to interrogation, 

It was quickly apparent that in “ap 
proving” a budget for the 1960 fiscal 
year only $945 million higher than for 
the current year, the armed service 
chiefs had accepted severe cuts 
from earlier estimates of thei 
needs. Thus, the Navy’s original 
request was lor over $17 billion; 
the first slash was to $14 billion 


to $11.5 bil 


was 


and the final one 
The Army 


dropped from $13.6 billion to $12.5 bil 


lion, likewise 
lion, and then to $0.0 billion 
Over the years, reductions from the 


first hopeful estimates have become 


$.0.p for the military; but this was no 
ordinary year, for all three services had 
their forewarning of a cold winter and 
a hard-eyed Office of the Budget and 


were moderate in their initial requests 
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rs 


very little is reaching 


Mark S. Watson 





Mr. Watson is a well-known 
military analyst and member 
of the staff of the Baltimore 
Sun. He 1s holder of the 1945 
Pulitzer Prize for international 


corr espondenc e. 





For the purposes ol this review of 
defense needs in hard goods, it will be 
simpler to examine the state of the 
Army in particular and to relate the 
gross procurement item in the Army’s 
new budget to the basic recommenda 
tion made by Gen. Maxwell D. Taylor, 
Chief of Staff, in late 1958. It will be 
recalled that General Taylor at that 
time proposed a considered buying pro 
gram, spread over a 5-year period, 
amounting to $3 billion a year for each 
of the 5 years. 

The $3 billion broke down thus: Pro 
curement in support of research and 
development (1.¢., for test-weap 
ons), $200,000,000; investment 
in arms-production facilities for 
industrial mobilization, $200, 
000,000; replacement of annual 
due to annual 


$1,400, 


inventory il 


inventory wear 


out and obsolesce nce, 


000,000; actual increase 1n 
the form ol “modernizing” equipment, 

| xplanation of the $1 } billion item 
is in order. It is related to the Army’s 


current inventory of $14 billion in 


weapons and equipment, Examination 
of the record shows that, on average, 


this equipment has a life of ten years. 


the troops in the field 


The average swings between such ex 
tremes as daily-use items with a life of 


less than a year (ammunition used in 
training, for example, is totally ex 
hausted, tires are worn out, electronic 
items quickly obsolesce) and durable 
items which neither wear out quickly 
nor face early obsolescence due to tech 
nological changes (such as the Model 
1919 machine gun). 

All in all, 10 per cent is close figur 
ing and a little optimistic; the latest 4 
year total will show a drop in inven 


tory. 


*“ IR 


program would have called for $1.4 


1960, then, General Taylor's 
billion merely to keep the Army’s equip 
ment where it is; an added $1.2 billion 
would be needed to provide a proper 
degree of modernization. Actually the 
budget as submitted to Congress asked 
for $1.37 billion—a little less than the 
amount needed to “keep standing still 
in the arms race. , 

Within that $1.37 billion, General 
Taylor Armed 
Services January, 


curement funds available to offset wear 


informed the Senate 


Committee in pro 
out and obsolescence alone amount to 


$1.19 billion 
but $180,000.01 


Chis would seem to allow 
oO 1n true modernization, 


but the inference would be inaccurate 


the replacement lor wear-out olten 1s 


with new-model hardware, so that in 


these Irequent cases Wear-out replace 


} 


ment also must be | 


recognized as mod 
ernizing 


The significant item is the $1.37 bil 
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lion total, a tar cry trom the stated $1 2 The next step in that reason ny 
plus $1.4 billion annual requirement. contention that, with all-out wars ther 
(For present purposes the other items by discouraged, ayyression | Limites 
in the $3 billion total will be omitted wars will be the likelie: 
trom the discussion; after 1960 the the Army Wilber M. B 
$200,000, oo item for procurement ol ample, reminded his Con 
test weapons [or research and develop dience that since 1Q45 ther 
ment is being taken over, anyway, by seventeen wars, all of them “limited that allow 
the research and development branch). offering history’s own evidence that in Che reasonin 

seventeen cases (every case since World = art it is ul 
I OW important is that $1,200,000, War II) the massive deterren ‘ lines until 

000 annual increase in the Army’s | simply has not deterred. The inference sured, The 
inventory? If the requirement was worth — of course is that preparation for limited — more pers 
stating at all, it is worth defending, and =war was and is quite as important as thority 
a persuasive defense is readily at hand, that for general nuclear wat swuny to 
as. the Congressional committees have Oddly the Army's studied plan tor 
observed in course of their hearings. At modernizing with greatly improved bby AT, to Army dismay, tool 
the end of these comments are listed conventional arms was set back by a 9500,000, n conhident hope 
certain specific items, primarily of ord kindred entorced economy in the pro remaining $20 illotinn 
nance, which the Army secks for its jected Nike Zeus, a most unconven approved—but in 
own modernization. Some of them arc tional item. The request had been for to all-service 
- 


not coming in at all this year; others something more than $800,000,000 for it is essentially 


are coming at a woefully slow pace further work on that unique instrument in Army 

which automatically assures a very long for intercepting an enemy ballistic mis was charged 
delay in modernizing the Army as a sil that extent m thought 
whole. Of that total, $500,000,00 s | “coming out of © the Armys pr 


That pace might do if the need tor preparing the production facilitie Ss, tive total tor modernization It 3 ij 


a combat-ready force, organized and _ that once the laboratory work and test preciably more than the $15; 
equipped and trained for modern war, ing of Zeus was complete the tacilities actually allotted for adding to inventor 
was a number of years away. But com- would be ready to go into production The Army's modernization progra 
bat-readiness in other areas is not so 
lightly regarded; rather, there has been Tactical training now utilizes the new M14 automatic rifle (Army photo 
persistent pressure for rushing comple 
tion of those “massive” weapons which 
would be employed solely in all-out 
general war—or, more hopefully, which 
would serve as a deterrent of such a 
war. 
This split posture in preparedness 
a readiness with massive weapons cou 
pled with a lag in conventional weap 
ons and in the men and units to employ 
them (and this applies largely to Navy 


as well as Army)—Its not universally 


approve d. 


7 RE is a very considerable school 


which genuinely believes that the 


massive weapons now available to Rus 
sia as well as the United States already 
have produced a “balance of terror 

that is, a mutual deterrence of nuclear 
wartare—and that the probability ol 
aggression with such weapons is enor 
mously lessened by a healthful aware 
ness that retaliation would assure some 
thing close to total destruction tor the 


original aggressor. 
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not contemplate preparing solel 


tor a war lim 
MOT) or its 

ombat the iter The 
re idine $8 Tor 


i onably 


rather, lor 


One the 


ruin 
with 
onventional of 


lains formation 


nu 


y 


whi | 


In these last respects one must recog 
nize that while ordnance has been mak 


r its own stupendous advances, so 


the wizardry of the Signal Corps 
sas: ind I lal 
it issociate industrial laboratories. 


We apon 


There 1s hardly a major ne 


can be thoug! a thing in 


rather it is p t a larger weap 
mile Pershing 
is its sighting 


while target 


det rmined by 








that of today’s Army equipment 60 per 
cent is of types used in World War II 
or Korea or both; 10 per cent antedates 
World War Il 
World War | 

The old 1g 


proper y 


and a little goes back to 


rifle and cartridge were 


des gned lor what the chem 


ical industry wuld do in the way ot 


propellant tor bullet: the 


Mr 


idvance the 


i particular 
World War II was 
NATO 


rifle of 


rifle is another and more markee 


ince—chielly in making possible the 


tour 


sy benefits 


present weapons 
to training, 
supply. 

gun W 


be il 
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token 


mayor 


quantity The item 


categories, 


follow 


FIREPOWER 


Mr4 Rieve (7.62-mM 
Mr, BAR, 


run, 


) lo replace 


the carbine, and submachine 


hence needing a single type of 


ammunition with large economics mn 


supply, maintenance, Provides 


for common supply of all NATO allies 
M60 Macuitne Gun 


training 


To replace SC 

wal . } . witl 
eral existing machine-gun types with 
like economies of 


Davy ( 


money 
KETT \ 


ipability, 


and effort 


ROK 


bazooka type, 


with atom further in fu 


ture but 


promising fre 
small 


volutionary in 


crease 1n unit firepower. It wall 
employ a “fractional” nuclear warhead 


for short-range fire, aflording unprec 
dented close-in support 


PiERSHING \ solid-propellant mus 
pro} 

soon to replace Redstone; 200-mile plus 

range, 


simpler, more mobile 


readily 
stored. re adi r to fire 


SERGEANT Will replace Corpora 


Battery will need but five trucks instead 


of thirteen he iper simpler, css 


nerable 
Lacro 

like 

better mobility 


\ 


\ ill re piace 


irtiller 


, 
range and uracy but waitl 


Liawk the Skys 


sweeper 


and the jO-mM intiaircralt Mucl 


runs 


nore etfecthve 


low-fyi 


Ho» 
iypes ol | 


hrepower 
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Mint Russ 
with these Vv 
Moo Mepius 
long await 
vdded rang 


ind will 
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pric 


prior 


to test 
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The Joint Chiefs of Staff 


Recent reorganization has given them the authority needed to permit 


more rapid and effective | unctioning of our armed forces to meet the 


different possible contingencies caused by the probing of the Soviets 


OR many years the American 
Ordnance Association has been a 
vital factor in promoting close co 

operation between industry and the 

armed forces in the held of armament 
preparedness Had it not been for the 

American Ordnance Association, | think 


itis safe to say we would not be where 
we are today in the development of 
weapons, munitions, and military equip 


Not 


the country as 


the armed forces but 


Asso 


ment, only 
a whole owes the 
chition a preat debt 

In considering the organization of the 
Joint ¢ hiefs of Staff, keep in mind that 
it has not During World 


War II, the Joint Chiets of Staff existed 


been static. 
by virtue of the President's war author 
ity. It was not formally established by 
statute until passage of the National Se 
Act of 1947 
amended to provide for a Chairman of 


Staff, 


curity In 1949 this act was 


the Joint Chiets of and Gen 
Omar N 


tory Chairman in August 1949 


‘plies 


second 


Bradley became the first statu 


» Public Law 116 of the | ighty 
Congress pave the Com 
mandant of the Marine Corps coequal 
status with the Joint Chiets of Stafl 
when matters of direct concern to the 


Marine 


In 1953, further changes were made 


Corps ar under consideration, 
(){ particular significance was the estab 


lishment of the channel of command 


from a unified or specified commander 
department 


to a designated military 
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Gen. Nathan F. Twining 


Chairman, Joint Chiejs of Staff 


Secretary and thence to the Secretary of 
Defense and the President. The military 
departments were designated as execu 
tive agents for the Secretary of Defense. 
The Joint Chiefs of Staff were not in 
volved in command but were to act as 
military advisers to the President, the 
National 


Secretary of Defense. 


Security Council, and the 


In early 1958, the President sub 
mitted to the ¢ ongress a plan for re 
organizing the Department of Defense 
to enable it to meet more effec 


tively the needs of modern strat 





egy. The Congress responded to 
this request by passing the De 
partment of Defense Reorgani 
zation Act of 1953. 

The first objective of the act was to 
streamline the military command chan 
nels. Under the provisions of the 1953 
changes which I have just mentioned, 
each of the unified and specified com 
mands reported to the Secretary of one 
of the military departing nts as executive 
agent, 


The 


from the service 


chain of command then ran 


Secretary to the Secre 


tary of Defense and to the President. It 


was considered that this channel of 
command Was too cumbersome to pro 
vide the fast reaction needed today. 


( onsequently, this system of executive 
wents has been abolished and the chain 
established 


ot operational command 


from the President to the Secretary of 


Defense to the specified commanders. 


Wie. 


This change was implemented in 2 


gradual manner, to permit smooth 
transition, between September ot 1955 
and January 1, 1959. All unified and 
specified commands achieved this new 


The 


Joint Chiefs of Staff provide the chan 


status by the first of the year. 
nel of communication and serve as ad 
visers in this chain of operational com 
mand. 

A second objective was the achieving 
of complete unity of strategic planning 
ind operational direction. Under 


the former organization, the 





Joint Chiefs of Staff were re 
sponsible lor strategic planning, 
but the operational direction 
was conducted by the separate 
military departments in their capacities 


Now. the 


Chiefs of Staff are responsible to the 


as executive agents. Joint 


Secretary of Defense tor both. 

To permit this assumption of greater 
responsibilities, the Joint Staff, which 
serves the Joint Chiefs of Staff, had its 
statutory strength raised trom 210 oth 


As ol 


about 350 othcers as we 


cers to 40¢ today we are fun 


tioning with 
go through a few growing pains. 

Do not get the idea that the military 
departments are out of the picture, They 
retain very decided responsibilities with 
regard to logistic and administrative 
support of the forces assigned to unified 
and specified commands and the or 
and forces tor 


ganization training of 


such assignment. In addition, all the 
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. forces and functions not assigned to more detail the scope of the authority the organization and authority 
unified and specified commands, in vested in the unified and specified con nilitary structure which w t 
cluding research and development, re manders. wore rapid and effective 

‘. main the responsibilities of the military The tunctions of the Joint Chiets of throughout the world than was U 
departments. Staff have varied since World War II ise a vear agi 

as has the organizatiol loday tl r In additu t« tt res i 

\ PHIRD objective of the Reorgani functions ot the Joint Chiets of Stat], a the Joint Cl Stafl have ha 

. zation Act was to strengthen the the principal military advisers to th busy time tl ' 
authority of the unified and specified President. the National Security Co tiona 
commanders over assigned forces. The cil, and the Secretary of Detens 
law states: “Forces assigned to such uni essentially \' lL. ot « ‘ ha ‘ 
hed combatant commands or specihed 1. lo serve as the ilitar tall tor . gency | or ‘ nee 
combatant commands shall be under the Secretary ot Detense in the chain within the ‘ ponsibility, U1 
the full operational command of the ot operational command with respect Joint Chic lically re these 
commander ot the unified combatant to unified and specified commands pla to ensure that thev are in a 
command or the commander of the 2. To prepare strategic plan ind ith national objective ind stra 
specihed combatant command.’ provide tor strategi lirection ot the plans. When the eba 

Previously, certain command tun Armed Force cloped a i i 
tions were exercised by the military 3. Lo prepare integrated logist astern Atla i Mediterrat 
service chiefs over torces allocated to — plans Comma ( hit T ' 
unified and specified commands, thus 4. Lo review major personne late include provi or 1 ‘ 
diluting the authority of the unified rial, and logistic requirements of the rom the Unit States and the | 
and specihed commande rs. The new Armed Forces pean Co md. TI hen the P 
law now permits the military service 5 lo review plans of unmihed and dent ot Lebanot Te ni equest 
chiels to exercise supervision over mem specified commands U.S. military help on July rath, a ( 
bers and organizauions ot their services 6. To prepare statements Of military had to do militarily was te inp ent 
“in a manner consistent with the full requirements based on national policy these plan 
operational command vested in unified — and strategic considerations Ot cour before the yo-ahead order 
and specified commanders.” >. To pertorm other tasks to assist were actually issued, discussions wer 

In order to carry out the intent of the the Secretary of Defense to carry out held among the Joint Chiets of Stafl 
President and the Congress in this re- his responsibilities the State Department, and the White 
gard, in February the Secretary of De It is my view, which I believe ts Hlouse, to ensure oordination of the 
fense approved a directive prepared by = shared by the other members of the political and military aspects of the 
the Joint Chiets of Staff spelling out in Joint Chiets of Staff, that we now have uation 


Organization chart shows primary divisions of authority under the Joint Chiefs of Staff organization 


| _ 


JOINT CHIEFS OF STAFF 


ui] 
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Ir \ugust we were torced to take 


Similiar steps by the ictivities ol the 


Chinese Communists opposite Taiwan 


\s the vear ended, a new crisis boiled 
up oO cT serlin which is not settled vet 
The Joint Chiefs of Staff have been 


working closely with the State Depart 
ment in all aspects of this situation, 


I have mentioned these various inter 


national events not only to indicate the 
cope ¢ 


| ft activities 


Staff but 


of the Joint Chiefs of 


more important, to indicate 


the constant probing of the free world 
Soviet blox also demon 


by the They 


strate our need tor a torce structure 
flexible enough to meet the different pos 


sible 


trite to repeat the statement that inter 


contingencies, It sometimes seems 


bent 
And yet 


there continues to be evidence that peo 


national Communism 1s upon 


achieving world domination, 


ple tend to forget that this is the chal 


lenge with which we are faced every 


day. 
mentione d in 


Ihe incidents | have 





dicate the use of small-scale military ac 


tion, threat, and subversion by the 


Communists to turther the progress 


toward their hoped-for goal, But these 
ire not the only methods by which the 


(lomt nists try to increase their in 


fluence 


Over a vear ago, when the Soviets 


launched their first satellite, there ap 


peared to be considerable surprise and 


concern in this country at the extent of 


Soviet scirentihn accomplishment Many 


people ncluding myself, spoke pub 


licly, urging more emphasis on scientife 


ind engineering education in this coun 
try. It was pointed out that the Soviet 


Union was graduating from their col 


leves more twice as many 


than engl 


neers as the United States 


bh INSEQUENTLY, it was concluded 


A techno 


that in order to maintain 


, 
logical 


superiority over the Soviet Union, 


the United States would have to take the 


necessary step to assure an adequate 


upply OF scientists and engineers dur 
ing these coming years of rapidly ad 
ince 

concrete 


During the past year some 


teps have been taken to improve thie 
educational system of the United Stat 

Llowe ct I ha Y been re itly disturbed 
re tiy to see reports that enrollments 


1! 


schools actually 


nh our engineering 


dropped by over ten per cent during 


this past year. Furthermore, these re 


ports state that to meet demands for 


about 50.000 New this com 


enyineer 


Ing June, only about 40,000 engineers 
are expected to graduate throughout the 
country. 

If this indicates a trend, then we may 
indeed be in difficult straits in the years 
to come. In contrast to this, Mr. Khrush 
chevy quite clearly indicated in his speech 
to the twenty-first Communist’ party 
congress 1n January that the new Soviet 
7-year plan includes provision for in 
creasing the number of graduates in 
technical fields. 

The Soviets also have been making 
‘reat economic and industrial progress 


in the past several years. The further 


progress which they envisaye 1n this 


area was also indicated in the discus 

sions ol the 7-year plan at the twenty 

first party congress, 
During the past year the Soviet blox 


has been sending trade missions to 


many of the free-world 
ia Ma coumncien, ind has been 
. i ach ving notable suc 


cess in its negotiations 


the 


with som oO 





underce cloped coun 
tries, particularly those which have only 
recently acquired independence. Such 


economic penetration in be as dam 


aging to the strength of the free world 
is actual military conquests 

\nother threat posed by ‘nternational 
Communism is in. the | chological 


area. Considerable vsychological cam 


paigns have been undertaken by the 
Soviets in connection with their satellite 
launchings, their proposals for summit 
meetings, their offers to settle the Ber 
lin problem, and their offers to nos 
malize trade relations. 

There always seems to be something 


Ameri 


irece world 


especially significant to many 
cans and people of other 
innouncements of 


Soviets 


countries about 


achievements by the Our own 


aid programs ind deeds ol good will 


often do not seem to carry the same im 


pra 


\s military men, we on the Joint 
( hief of Stafl do not prole s to know 


Llow 


appears to u tha 


1 


the solutions to all the se probl m 


ever, it ometin 


the combination of the Soviet scientific, 
economic, and psychological threats may 
pose an even greater danger to our na 
tional security than does the Soviet mili 


tary threat. 


kK IR this reason, the national security 
of the United States cannot be con- 
sidered as the responsibility only of the 
Joint Chiefs of Staff, the Defense De 
partment, or the State Department. 


Nor can we give undue emphasis to 


any one area at the expense o! another. 


Our national security rests on the ef 
forts of every American to overcome 
every threat posed by international 


Communism. 

We must exert these eflorts to ensure 
that the United States remains strong 
in all respects, and to make certain that, 
together with our free-world allies, we 
stand firm in the face of whatever type 
probe the Soviet bloc may attempt. We 
on the Joint Chiefs of Staff assure you 
that we are and will continue doing 
everything possible to provide adequate 
military security for the United States. 

Of course we may sometimes disa 
gree among ourselves as to spec ific steps 
to be taken, as would any board of di 
rectors. These disagreements, which ac 
tually amount to less than two per cent 
of our actions, serve only to indicate the 
intensity with which we view our re 
sponsibilities 

It is our hope that a determined 
broad preparedness on the part of the 
United States may eventually convince 
the Soviet leaders that their policies 
need revision and that they should pat 
tern their actions to fit their words of 
peace. At such a time, we would hope 


for improved international relations. 


General Twining delivered these re 
meeting ol the 
\.0.A. held 
Washington, D. ¢ 


marks at a luncheon 


Washington Post of the 
March 


General Tw 


roth in 
ning is a life member of 
conferred 


the \ssociation which has 


him 


upon both the 1954 (4 ampbell 
Medal for Industry-Ordnance coopera 
tion in peace and war and the 19 


Crowell Gold Medal for distinguished 


; 
service in the solution of Ameri 


i's broad 
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Challenge of $ 


The Soviets gained a head start in the vace only because the U. 8. 


pace 


was interested in military missiles of limited range rather than 


in superpowerful rocket engines that could launch a_satellit 


Dr. Wernher von Braun 





HIS country and its people have ‘ vou! \ssociatu It ha 
: Dr. von Braun is Directo 





been very kind to me and to my ; und tandabie t lency to | 
dD ment Oper ns Divs 
r tes VN < dm with war al itic 
associate who ICCOM Pane ¢ 107 / m\ B the \/ ile i i I i 
from the Old World. It is with a deep ven Red ‘ ie senal nflict « ’ rovet ti 
sense ol oblig ition that | aT knowledge fi This article j 4 cd on tance nti mother ‘ ith ti 
our debt for the understanding and the in dress given by D yn I have 1 
' Braun before a recent meetin 
encouragement which have greeted u é s ountry did mm pport 
; : of the Cir nnat / ; i the 
everywhere in the United States ocket j , 
LOA which time the 
We were proud to become citizen Post presented him with the ose ot Wo War Il wl 
as soon as we could do so. It took a Harrison Medal for distin obvious. Se r | , 
little doing, too, because ol the circum Guished seri r "7 ditivatin, pant ' } 
| } pro ims he fhe ait Cnitraii a i 
stances under which we entered. You i 5 tae ominance ery 
auctor mur ” by 
see. we were under contract to the ; Che | I ca 
imerican industi ] LL j 
United States Army tor hive years ind ee ae anni a J u ‘ ‘ ves 
the Department of the Army comes un t the outl ! NK 
der the Department of Detens« the , = : 
Ar the cnd ol tl if period we were whic oes sot Lh tor tain close iter P , t 
more than ready to ipply lor ciuzen relationshy betwee madustryv and th 
ship, but it turned out that for the De irmed set sm the hect intereete af setantia Tee? 
f , lid lecall 1 def 1; , 
partment ¢ State we did not legally national detens« The initiative ind iM ( 
] ] : } nin ] | hit { } | | 
exist. So we had to leave the country leader nm exem! id by the Associa 
and come back in again in order to’ tion has done 1 h to promote a cot K' REA 
satisfv the State Department's legal re cept advanced by Gene Wachinoto 
quirements for admission in his first annual addre to the First t earlier. but this time 
Conyre oO January & ) Let ‘ ‘ ‘ } 
, hg Army arranged for some of u quote | tatement _ 
o go to Mexico—just across the bor lo be prepared for wat one ¢ 
der trom where ve were Working on the most effective ! ‘ reset 
rocket i ( lt il the ( i \ et ( ( ) 
umn essel ot ¢ on t wra he a bh j hol | 
tron certil ! itl i i 1 
! int nha nti entre ! i r } ¢ 
“Our: M y or i i eq tl | Nhe 
S stat 1S¢ ite ' 
i El Pase ( 
1 want a V i i iti i 
‘ i | tion ¢ \\ 


May-June 1959 HW) | 





There have been angry cries ol frus 
tration when the realization dawned 
that, in some areas of development, the 


competition had stolen a march on us 
and was, in fact, well out in front. 


a ¢ hal 


lenge fraught with serious implication 


Chis was both an insult and 


to a nation which prided itself upon its 
By build 
ing up a ¢ ipability in long ranye roc k 
had 


our 


tex hnologi al at hic verments 


crs, the adversary disclosed his 


ambition to leaptrog evident ad 
vantage in aviation, Tle sought to con 
vince the uncommitted and neutral peo 
ples that the only sate course was to 
accept Communist leadership because 
the alternative was to court destruction 
The ¢ 


tion acted swiftly in the wake of Sput 


ongress and the Administra 


nik to establish a national space pro 
yram of two aspects—one ri 
lated to military applications 
and the other to the scientifu 
exploration of space. The first is 
directed by the Advanced Re 
search Projects Agency of the 
Department of Defense and the second 


which is much larger in scope, 1s di 
rected by the National Aeronautics and 
Space \dmunistration. 

Che Army has launched three | 
plorer ind two of them are still up 
there, silently continuing their orbit 
round the earth as they will for some 
time to come. The Vanguard project 
also launched two satellites, both ol 
which are now in orbit, and the Au 


Force launched the so-called “talking 
Atlas” satellite and the Discoverer. Five 
deep-space probe attempts have been 
made. three by the Air Force, two by 
our Army team, Our most recent ex 


periment, the Pioneer IV, achieved es 


up clocity and sped on_ past the 


moon to become a permanent planet in 

the solar system 

rIYUAESI projects have paid off hand 
somely ina wealth of data concern 

ing spatiar environment which could not 


All this 


important as Wwe 


have been obtained otherwise. 


information is vitally 


prepare tor the inevitable entry of man 
mto space I am not at all sure that we 
will be first to accomplish it since all 


evidence the 


So | think we had bet 


the weight of points in 
other direction 


ter be prepared for an announcement 


902 


that Ivan or several Ivans are riding a 


satellite over our heads. But we are 


hard at work and that, in itself, repre 
advance over our 


sents a significant 


position two years ago. 
There has been a tendency to dispar- 


age the | 


y eo space accomplishments by 
measuring Our space vé hicles with those 
of Russia in terms of we ight alone. The 
outer certainly 


conquest ol space 1s 


more than a weight lifting contest, 
Nevertheless, more useful payload 
weight in orbit means more useful in 
strumentation to study the environment 


And 


question that the Russian satellites and 


of outer space, there can be no 


Space probes are not only heavier but 
also far more elaborate than ours. Why 
is that so? 

To state the case simply, we just do 


BR 


not have propulsion systems 


comparable to those of the So 


¥ viet rocket program, and_ the 
vy reason 1s perfectly obvious—we 
te hadn't attempted to develop 
them. We are yomny about that 


task now, but these project take time 


le ad time and they are not yoiny to he 


completed tomorrow. 


There were missile programs of con 
iderable magnitude under way from 
1950 on, and the Air Force had done 
quite a bit of work on the interconu 


nental missile even before that year. At 


first these were of the air breathing, 
winged variety, but in 19 the Au 
lorce ilso be gan with the practical 
ce velopment ol ballistic rocket Llow 
ever, these were strictly military pro 
gvrams, and the purpose of the exercise 
was to develop ballistic missiles « ipable 


ol transporting nuclear warheads over 
extended ranges and guiding them to 
enemy surtace targets, 

Since only 150,000 pounds of thrust 
were needed to accomplish this task 
over the IRBM range of 1,500 nautical 
miles, and since ICBM range could be 
reached with a pair of similar engines 
generating possibly 300,000 pounds of 
thrust, and since warhead weights indi 
cated a clear tendency to go down 
rather than up, the people who con- 
trolled the money saw no good reason 
to spend millions building bigger en 
gines, unnecessary for earthbound mili 
tary applications and useful only for 


outer space operations, 





That, in the proverbial nutshell, 1S 
why we are where we are today. In the 
space effort last year and in the sched 
uled launchings of more satellites and 
space probes this year, we must depend 
upon existing systems available from 
the military programs, and we are per 
force limited to their capabilities. 

This situation will prevail until more 
powerful propulsion systems become 
The 


gines of a type such as are employed 


for the Jupiter IRBM to build up a 


available. Army is clustering en 


thrust in the order of 1,200,000 pounds. 
This is Project Saturn and it is directed 
by ARPA. Work is also in progress on 
a single-chamber engine developing 
1,000,000 pounds of thrust. In this case, 
NASA has placed the contract directly 
with the engine builder 

With boosters of this size it will be 
possible to orbit very large payloads or 
to hire large instrumented vehicles far 
beyond the moon, NASA also sponsors 
project Mercury, the “man-in-space” 
program, in which we are contributing 
and which will culminate in the launch 


ing of man-carrying rockets. 


Hou! VER spectacular they may 
have se" med. our initial successes 
are but ste pping stones to the really 


astounding things which are to come 


when man first touches the moon, for 
example, or when the first space expedi 


Mars 


which we 


tion lands on This is the dream 


toward have been working 


for the past quarter century, and it 


seems much closer to realization today 
generally: known that we 


It is not 


started development work on instru 


mentation for space investigation even 
before the development of large missiles 

yg Shortly after the close of World 
War II, hig! 


itiated at White Sands employing V 


he ran 


iltitude research was in 


rockets and later other types of launch 
ing vehicles 

[ sing these boosters, 1on chambers, 
photocells, pressure and density meters, 
cosmic-ray counters, and even mon 
keys were transported high above th 
earth’s surface. Some of this exploratory 
to the 


work contributed instrumenta 


tion of the first U. S. satellites, but the 
electronic art has advanced so rapidly 
that the instrumentation now available 


is a far cry trom that of the early days. 
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This is why it has been possible in 
the relatively small Explorer and Van 
guard satellites and our Pioneer space 
probes to install highly efficient sensing 
and recording devices, transmitters, and 
power sources which returned volumi 
nous data to earth tracking stations, The 
great radiation belt discovered by Dr 
James Van Allen by means of counters 
installed in the Explorers and Pioneers 
is possibly the most noteworthy result. 

Sut there have been other scientific 
fruits also, such as an improved hgure 
for the flatness of earth, discovery of 
the pear shape of the earth, and the 
improved atmospheric density at high 


altitudes. Employing the satellite as a 


known reference point in space, the 
Army is correcting mapping errors over 
great distances which become critical 


when plotting the trajectory of a bal 


listic mussile 

Pioneer IV demonstrated the capa 
bility of existing transmitting and re 
celving links to communicate with 1 
space vehicle over 400,006 miles away. 


een Tor exhaustion ol the 


Had it not | 


batteries, the that 


§ reason to belt € 


communication could ha been main 


tained over a m greater distance 


out to a million mies Or more 


even 


We also have discovered rather sim 


ple and inexpensive means to contr 
the te perature inside the instrumented 
space ehicl intaining in <¢ ! 
ronment whicl its the operationa 
requirement ( the nstrument the 
selves While much of the data have 
not been redu 1 yet, it site to i\ 
that the range of temperature recorded 
by Pioneer IV 1 within the tolerance 
range ¢ Ing reatul 

BELIEVE the r ts te ore 
| than 1u ul ! tte rt ma ( cl { 
in ol ed i | tl it they he ] ; 
reason for pric o that we ho 1 sto 
beating our breasts and lamenting the 
fact that our ehicle ire ! valle 


than those of the competitior Wail 


and tears will not close the vay That 
requires a great deal of money, the com 
mitment of resources in tert ol i ! 
ties and manpower, and the determina 
tion to pusl our space programs ith 
unrelenting Vigor The destiny ol th 

country does not permit a second-rat 
position ind | vest we } id b ter 
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more attention to the t 


pay iness Ol 
establishing leadership than to looking 
over our shoulder it the ot tellow 
Let us make up our minds to get out 
in front and put the burden of catching 
up on someone els 

We would pront by the example ol 
the New Jersey real estate ilesman 
who wrote the Army Missile Command 
recently and put in a bid to operate the 
first realtor’s othice on the on That 
is the kind of Yankee foresight and 
conhdence we need! 

Catching up requires that we a hieve 
a momentum 1n our technological de 
velopment in excess of that already 
attained by the competiti which 1 
not standing stll. | am convinced that 
one ol the things We } t do 1s to in 
crease our activity in basic researcl 

So much engineering has been car 


Explorer IV heads into orbit as the Jupi- 


ter-C’ rocket blasts off (Army photo 
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verated Michigan Ordnance M le Plant near D 





troit. Guidance and | 


control systems are produced by Ford In 



























3 trument Company and the rocket engine by Rocketdyne D1 
ae ~~ \, sion of North American Aviation, Inc. The liquid-propelled 
L ike “| . 4 % 

- > wR weapon employs a highly accurate seli-contained inertial guid 


: ; : , f 
One of the early steps in the production of ance system and follows a preplanned trajectory to the target 


the Jupiter is fabrication of the giant bal- 







listic shells and tubing as shown above 





\utomatic welding equipment, above, is used in fabri- Giant fixtures like that above are used to hold tank 
cating the tank sections. Below, workers assemble sections during production. Jupiter engines, at left 
the nose section to the main body of the missile below, are prepared for installation in the missile 
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Fechnicians, above, prepare to pressurize the missile’s in 


strument compartments with compressed air and inspect for 
leakage. Fuel tanks will be checked with pressurized liquid 


el 





Missile tail section, above, is being removed from assembly After 


fixture. Below, Jupiter and Redstone missiles are shown in 
production on parallel assembly lines at the Chrysler plant 


issembly the Jupiter sh 
with water ind subjected t 


namic bending loads to duplica 





LYTHOUGH 14° years 
passed since the end of World 
War II, only the Soviet 


has reequipped its ground forces with 


have 
nion 


hew weapons, Except for nuclear weap 


ons and missiles, slightly improved 


tanks, and other marginal improve 


ments, the armies ol the other major 


powers are tll equipped substantially 


with World War Il weapons 
While new weapons are on the draw 


iny boards or in prototype production 


they are not in the hands of troops as 1s 
the case with the new Soviet weapon: 
The U.S. forces that landed in Lebanon 


in 1958 carried the same rifles, pistols 


ind machine guns that were carried in 


the Normandy landings fourteen year 
before 


In developing new weapons, the So 


mode ls in 


iets evaluated their wartime 
the hohe oft con bat expecricnce In addi 
tion, the tactics the weapons were to 
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Soviet Ground Weapons 


Lieut. Col. Irving Heymont 





Colonel Heymont ts 
of the faculty of the Command 
Staff 
Fort Leavenu orth, Kans 


a membvbe? 


and General College 





support also were considered. The last 






Soviet campaigns against the Germans 


marked by 


armored forces supported by 


were fast mobile operations 


vast amounts of artillery and heavy 


mortars 


In fact, in the battle for Berlin, the 


Soviets are believed to have massed as 


many as 4 irullery and mortar pieces 


per linear kilometer of main. effort 


This concentration was the produ t ol 


rapid movement o large bore icrOss 
many water barriers 
As will be brought out later. the abil 
fast and to cross river bar 


riers rapidly are pronounced character 


istl ol Soviet weapon ind « juipment 





Soviet planners have kept in mind that 


any advance in Eurasia must expect to 


cross a river barrier about every fifteen 


miles 
The other outstanding characteristics 
of Soviet weapons design are simplicity 


and standardization to facilitate mass 


production, simplify maintenance, and 


reduce the number of spare parts line 


items. For example, one basic chassis is 


used tor a variety of equipment 


Soviet design characteristics are 1 
lustrated in the new family of small 
arms de eloped and issued to troops 
since 1g hese weapons are simple, 


suited to mass production, and fire a 


common 7. mm. short rimless cart 
ridge which simplifies logistic lore 
quirements The small arms include a 
new selective-fire 7.62-mm Stechh 

machine pistol with a detachabl 
shoulder-stock holster, a selective-fire 
submachine ovul with b @ 600-vard 
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range, a semiautomatic rifle (called a asa light howitzer tor reygimental sup continued concern wit! the (od 
carbine by the Soviets), a squad light port. The Soviets improved their 1 War is exemplified by the development 
machine gun, and several heavier ma mm. mortar and brought out a new ind production within the last decade 
chine guns, 240-mm. mortar The new f mim is ol a new i y Oo rullery weapot 

. a better bufler svsten ind an esti ited The rugged owilzet Ml ‘ 


/ LL these weapons are gas operated range of about 9, vard is about the only World War Il a 
. and air-cooled. The’ Soviets have [he 240-mm. mortar is an innova ery piece reta 
not retained any water-cooled weapons. tion. No other army in the world ha Si 
Surprisingly, the basic weapon of the an operational mortar of ich large ‘ ' bel ' 
Soviet rifle squad is the submachine caliber The range of thi nortar 1 erator ma 
gun rather than the semiautomatic rifl about 12. vards. and it mav be capa For tl reas ra 
The submachine gun better meets thei ble of firing a nuclear she Soviet mo the past ha wked s 
preterence tor a weapon tor intantry tars are towed by means of muzzle ents to he artulle olf \ 
assault and area fires clamps. The 160mm. and 240-m1 nTT 

Heavy losses of artillery and mortar mortars break at the base tor load 
caused by the German victories of 1g4! ind are trivger-fired 1)’ RING \\ War Il ol 
torced the Soviets to place great em Current Soviet milantry mtitank vea ‘ ol S eta 
phasis on improvement and mass pro Wweapol range iro cw nay | ( I 
duction of mortars. Mortar ire rela charge, pact ( ha enack " i 
tively easy to manufacture and train new recoille rifles. to the nt loarlaty Ihe { ontre il 
ing of operating crews ts fairly simple tank gun of World War Ul which ha partly offset th © 
Soviet intere t in mortars is exemplifie | been in self-propelled irmored ' vic 
by the fact that during one phase ol mounts. Of particular interest are the fire-contre ‘ 
World War II they had a separate min new 82-mm. and recoille emphasis o hey 
istry of mortar production. Their 1943 rifles. The 8241 essentially a Partly beca of the wlequa ‘ 
model 120-mm. mortar, with a 6,50: smaller version of the fire control and partly because of tl 
yard range, so impressed the Germans The 1o7-mm similar wu " re vartime need te en hers « it 
that they used extensively those that spects to the U.S. 106-4 recoille ible weapons to counter German tank 
they captured and also manufactured a rifle, has a wheeled carriage. When the the Soviets have emphasized the d 
close copy wheels are removed, the irriage be opment of high-velocity, direct 

At the end ol World War II, the comes i tripod to support the yun The voaupon 
Soviets retained their interest in mor breechblock is of the open-swinginy Most of tl tandard field guns a 
tars. They considered them an excellent, — type. The weapon’s projectile can pene dual-purpose weap. ind a 
mobile, and cheap supplement to con trate over twelve inche of armor eflectively either for indirect fire or a 
ventional artillery. The 82-mm. mortar within operational range direct-fire antitant| un The new Se 
ot World War Il appears to have been While the Soviets also ill infantry et cannon artiller n addition, stresse 
dropped because of its relatively shal the “Queen of Batt they call the mobility, decrea veight, and 
low range. The 120-mm. mortar is used urtillery the God ot War Then reased ranye 


A battery of truck-towed 203-mm. gun-howitzers on parade through Ked Square 





? BE 
The 160-mm. mortar is a powerful, mobile weapon An auxiliary engine moves this 85-mm. divisional gun and crew 


Concurrent with the de clopment of mm. held gun, ( ha 


a recoil 195 


ore nobile artillery, the Soviets system positioned behind the gun shield hea 


the Soviets displayed a new 


| 
iso 


Vy artillery piece, the 203-mm, gun 


have cle cloped high-speed 


tractors Some ol 


irtillery ind over the breech ring. This permits howitzer 
mounting the gun in armored 


livht and medium Chis 


This highly mobile weapon 
these tractors use 


chicles replaced a 1931 model which had to be 
modihed hassis ol 


may well be the primary broken down into multiple 


t 
ment of the Soviet T 


ition is a recent The 


iftha 
tanh 


loads tor 
4 medium tank displaceme nt The 
new 122-mm. yun, M1955. 
mm. divisional pla ed the 


a steerimy tor-drawn 


new weapon indi 
\n interesting inno cates a break-through in overcoming 
Wdaptation of the & heavy and cumberson 


in \ small engine and 


the inadequate mobility that had previ 


12 937 mode ously chara terized Soviet hea \ artl 
have been mounted on the weapon has a jack-type fir 


iery 
to tr el un on the 


ermitting this gun irriage. Both tra I | Now the So ; leavy artil 
own power with a crew and a with caster wheels to permit | I] lery piece th 


| I] ill lay behind tast 
mution truck prime \ 


round traverse 
hauls. The quired 


under tire veil 


moving 2-mim. Fe 
lor towl 


ind mor 
ibout I 


United States 
be used tor airborne and other range of about 24 l wits ind probably has 
eration without requiring t prev I he new 152-mm, howitzer . y tel ny \ | Dhe new 

This ipability vives it ou ; the same carriage I " ! probably nm fir nuclear round as 
maneu erabi t\ ull Mio inother ) I 


rex well as hig 
Hhary-prope lled a 


In the 


rating sary the 
, | 
wartime models, The n 


4-hiin 


battletield 


daptation can | 


lardization The tubx 


1 pp irs to be 


tan 


parade Cle 
een on other field 


irtillery prec how the to ibout 12 
tandardization The 1 


\ 15-mile rocket mounted on an amphibious tank chassis (Army photo Defensive line of 240-mm. mortars 





A 35- to 50-mile artillery rocket on tank chassis 


mounted on unarmored, lengthened 


heavy tank chassis, illustrating the So 


viet emphasis on standardization and 


mobility. Both pieces undoubtedly cat 


hire nuclear rounds of probably not 


} 


more than 50 kilotons yield 


One weapon is a conventional gun o 


about 310-mm. caliber with a sliding 


hblock 


o yards. The other ts 1 


and al range 0 


wedge bree¢ 


about 32,00 nique 


having a long loading trough and a 


{ | f 
tube of fairly uniform external diam 


eter, It is most probably a mortar ot 


about {20-mn ( liber with a ranyve ol 


about 20,00 vard It probably us 


variant of the ramjet round the Ger 


mans were experimenting with tow 


World War II 


neither ot these 


the end ol 
Surprisingly 
to ha 


! 
ons appears € ANY JACKS OF 


to absorb recoil This teature 
the ume to place the weapons 1 
In view of the Sov: le clopment 


mobil short ranye 


The 40-ton 


I-54 medium tank mounts a 100-mm 





Army photo Quadruple antiaircraft machine guns on mobile 


nent 


we ipons ire «ke clop 
} 


probably wall not 
production 

In addition 
the SOV IK 


ot sur 


the carriages 
| 
HVISSTIC cmpnas 
The short-range 


about 


nphibiou 


PIOUS 


gun and front, hull, and antiaircraft machine guns 


urriage 





in 

the n le it possibly may 
hire ucl | with megaton 
yields 


Like 


hea y ro ket launcher 


mortars. the Soviets turned to 
i cheap artl 
lery substitute that was easy to manu 
facture and maintain and required little 
training to operate Current Soviet 


BM1r4 which 


ror kets to about 


rocket launchers re the 


fires sixteen 140-mm 


11,000 yards; the BM24 which fires 


twelve 240-mm. rockets to about 11,000 


yards: and a 200-mm. rocket launcher 


which fires four rounds to a little better 


than 20.000 yards 


tate 


pin-st ibilized 


BMi4 and BMo24 launchers fire 
rockets which give 
increased range and accuracy over the 


All three 


mounted on 6x6 trucks 


wartime fin-stabilized models 


launchers are 
have rear pate } s, and 260-devree traverse 


] 


The truck ire equipped with metal 


shield lor lowering over the wind 
hield ind during 


The No ember IQ Mo ow parade 
iden ec ol Soviet 


ib window hiring 


rave further « inten 


thon to mnprove their multiple rocket 


launcher by the di play of two new 


rocket launchers, both of about jomn 


fired twelve rocket ind 


fired six The I 


mounted on 1 


liber. One 


the other round 
launcher Wa 
hassis in line with the Soviet e1 
on battlefield maneuverability 


Aware of the We 
| 


the air. the Soviets have not neglected 


tern strength in 


mntiarcralt artillery developments, par 


ticularly for close 
The ul ( | 


support ureratl i nst 


World War 


upport of troops 


their Stormovik close 


German tank 


during certainly mad 


the Soviet It lly ware ol the capabil 
urcraft to influence the im 


Wartime 


intiaircratt irtillery ha r 


ties of ul h 


mediate ground batth weak 


ness in been 


remedied by the introduction of a well 


rounded family of three guns ind a 


antiaircratt machine gun 


ZVI 


antiaircralt gun appears 


14 thith 
know noas the 

Ihe , mm 
to be equipped with remote as well as 


omcarriage controls and is considered 
eflective up to 15,000 feet altitude with 


control \ 


modified me 


off-carriage fire twin-barrel 


version mounted on a 


dium-tank chassis is believed to exist 


910 


This 


publicly displayed in 1957, 


in large numbers. version, first 


represe nts 


the first Soviet antiaircraft gun mounted 


on an armored track laying chassis 


The 100-mm. antiaircraft gun has re 


placed the wartime 85-mm. weapon. 


Che new gun, controlled by off-carriage 
radar and director, is equipped with a 


power rammer, automatic tuze setter, 


and multibaflle muzzle brake and is 


eflective to an altitude of about 35,000 


leet. 

The 122-mm. antiaircralt gun 1s de 
scended from the U.S. 120-mm. gun 
and has practically the same dual-wheel 
The 


a power rammer, 


122-mm. is equipped 


carriage. 


with iutomatic tuze 


setter, and a powered control system 


ind is effective to an altitude of about 


Ooo Teel 
In the 
Soviets 


}> 


November 1957 


parade ° the 


ilso displayed a surface-to-air 


mussile ipparently designed for the pro 
held installations as 


tection ol army 


missile is transported on a 


Chis 
trail I whi h scemingly 
permit some on-trans 

porter sé ng and 

to i 
launcher Phe missile 
is probably liquid-pro 
olid fuecl f ) I The 
ibout leet long 
diameter na probably 


lear warhead. The guidance system 


| mpi on ind guid 


| ten soviet preeminen 


maintained by the if 


itil new me 


dium ind heavy tanks Che I-54 


medium tank has replaced the excellent 
hattle-tested T 34 The 7 41 
by i \ 


-12 horsepower 


powered 
12 Diesel engine de eloping 
ibout It mounts a roc 
mm. gun, probably a variant of th 
1oo-mm. field yun, Mig , In contrast 
55-mm. mounted in the 


with the yun 


obsolete I-34. Secondary armament 


consists of coaxial, front, hull, and anti 
urcraft machine guns. The tank weighs 
ibout forty tons combat loaded, and is 
believed to have hull armor protection 


Maxi 


30 m.p h.; 


of about three to four inches. 


mum road speed 1S about 


cruising range is about 225 miles 


The 
well-designed JS3 which first appeared 
in the last stages of World War II. It 


122-mm. gun, probably a 


new heavy tank replaces the 


mounts a 
variant of the new 122-mm. field gun. 
It is estimated that the power plant is 
Diesel The 


armor on the front hull is probably 


a 690-horsepower engine 


about 5 inches. Secondary armament 


consists of a coaxial and a turret ma- 
chine gun. The cruising range is about 
140 miles and maximum road speed is 
about 20 miles an hour. Such range and 
road speed are outstanding for a heavy 
tank, 

A significant addition to postwar 
Soviet armored fighting vehicles is a 
new light amphibious tank. This tank 
is lightly armored and has a flat deck 
upon which a small dome-shaped tur 
ret houses a 76-mm. or an &85-mm 
The 


has a cruising range ot about 160 miles. 


gun 


tank weighs about 15.5 tons and 
It is believed to use hydrojet propul 
sion in water. The same chassis is used 
tor the armored amphibious personnel 
missile 


carrier and for the short-range 


carricr, 


N dat » Improving 


the SO 


we Ipons, 
oted great atten 
tion to increasing the mobility of their 
ground units. Obviously. the Soviets are 
railroads and 


over-the road 


reducing dependence on 
significantly 
supply capabili as battlefield 
maneuverabilit 

In 1957 the Soviets publicly displayed 


in irmored i iphibiou personnel car 


BTR 


uses the Ssarne 


rier that apparently replaces the 


VM carrier 


rht tank ind short 


range nount, 


Mhis 


r has straight side armor 


yut sixteen tons and in 


carry fitteen en. Exit from the carrier 


Is apparent ove! 


An inter 


the K61 Thi 


the top 
vehicle 1s 
fully tracked 


lor personnel 


ting amphibious 
ehicle is 


and ce Signe d 


and cargo 
transportation in water and over rough 
men of©f 


Water 


an hour 


terrain. It accommodates fifty 


a 122-mm. feldpiece and crew 
speed is about five to six miles 

The Soviet Army is now equipped 
for either nuclear warfare or for highly 
mobile conventional operations 1n ¢ ither 


limited or full-scale wars 
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Soviet Air Strength 


William V. Ker 
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something 


their aircr 


: ew RI 
Force 
United States 
Royal Air For 
ot Soviet air px 
ranye bombardn 
ire § ittered i 
the Soviet Ministry 
ot them oeqci 
land and na 
} 


erates under 


The 1 reneral Staff through 
which the Minister of Defense operates 
, 


is also dominated irmy marshal 
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engines of the Badger 


ve Air Force have 


learned flying ou 


' ] ] ; 
I SIX Ppod-carried enypines Ol 
vi ith nN the bor ler B 47 and the four ol the 


itatiolr 


Soviets had built and 


nto son I Oot copie 0 


ontiscated B-2 Thi was indeed 


hot 


ulnerable SS1OI 
iterceptor my the ] ng oft 
itiaircratt would cause a twenty-hve 


Jucls 1 by W tern combat expert 


of power in the Bison and a 


ence, dozens of their ine xperienced cent loss of power in the Badg 


crews would have made gross errors 1n the probability of engine troubl 


rhe Blowlamp, a twin-jet Soviet comes greater the longer the mission, 


navigation and target identification. To 
attack bomber for tactical use 
the proportion of attac king Soviet au 


ill this must by 1dded the fact that not 
ll of the 1,000 Tu-4’s would have got craft that would neither reach thet 
ten off the ground, even in a “maxi ments, however, and the known capa target nor be able to turn back would 


eflort Operational losses, at the builitie f Bison” yet heavy bomber be high 
ed, would have been high is no choice but to credit the To this we must add the other elec 
errors In Navigation would with the ability to deliver a tronic and mechanical failures common 


iny ot the Soviet bomb iroygen bomb ayainst targets in the I ‘ scale long-range bombar Iment 


{ fuel before reaching ; nited Stat lo this must be added — operations and the still-valid skepticism 


the Badyer or Tu if is to the le el of competence ot the 


rohitable 


Alben in hindsight, it can now jet medium bomber to deliv itlomu 


Soviet crew 


een that had the We hardened ind perhap hydrogen we ipon In addition to the operational 
nore limited distances personnel factors limiting the eff 


ities | n effects air- and ci 7 | 
maint ined ic to ou; national pen hant lor ness ol the soviet | ong RR inge 
ient land block the ad kagveration, photographs of the Bison Force ther ire important considera 
of the Red armies, and had tt ind Badger bombers were scarcely out tions of air base location and tacilities 
ide tull use of the aviation and avi the developing pan betore the cry In European Russia, the principal 
ition industry available to it, the Soviet y were far superior Soviet long-range base area is the Mur 
itomic threat could have been reduced to anything 1¢ hands of the United man Peninsula, a region witl 
to the state 1 terror Weapon without Stat communications with Central R 
syniticance Since these aircratt will probably re but one that 1s highly vuinerabl 


maim the backbone of the Soviet Long lied carrier-based air power and 


\ir Force at least through 1961, powertul American striking 


lesire to g 


i ies S. in the era immediately before Range 


the Korean war our « et on it is important that we understand their in New York and New Englar 
with the ood lite our overestima true capabilities Asia the wrincipal Sov 
} I 


tion of the enemy, and our underesti Despite their sleek appearance, nei s are Kamchatka and the Chi 


mation of our own resources cost us the ther the Bison nor the Badger ts con skiv Peninsula. Neither region has reli 


nulitary-diplomatic weapon that could sidered by nonofhcial but qualified able overland communications with the 
have halted North Korean aggression Western observers as new or startling rest of the Soviet Union. Both depend 
Wm a matter of hour in terms of over-all aviation progress upon highly ulnerable sea 
Between 1952 and 1955, two new tac There are, in addition, some aspects communications. Both are « 
thi ituation drastically 1 Badger design that stull even short-range ind 

j 


vas the acquisition gvest the wood-burniny Several air powe! 


ome sort ol thermo 


capability. The sec 


modified ’ : bee V1 ‘ { SC SVSte 
clopment ind pro medi omber s nierior to the 
high-pertorman i sea-base 


Tet tbardin nt 


\t what pom two 
nents were married uded, then, tl 


1dVance 


knowledye The h idence ol the 
e Soviet hydrogen-bomb experi Soviet 
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a “one-shot torce. General 
the Western str: what th 
ind therein |i Wi 
the We 


s con 


astically 
becat parent in the 
when tl m nitude ot Soy 
progre Ded ipparent 
As 1 the ise of the first So 
atomic explosion and as in the case trons. and 


the first ippearance ol the Bison nm The dis 


the Badyer, the reaction in the West to face in re 
the Soviet mussile developments was base system will be 


predictable, instantaneous and dolorous introduction of the mussil 


much as to cancel out the 
wy! NIK | was prool positive, it ap ern strate, 
A peared, that the Soviets had a ist Report 


array of intercontinental ballistic mi 


siles 1n ex nee, in firing position, ind 


I 
clopment that woul Union 


ut any taryet I lanes 
wcuracy Rather 
tense debates of iu probabil 


Nathan F., Hin ittempt 


that u 
tunental ball missile, 
the 


ition 


Although an improvement over earlier types, the 4-jet Bison heavy bomber 


still does not give Russia a lead in long-range bombardment (Air Force photo 








first true Soviet all-weather fighter au 
The I 39 


all-weather, rocket-armed fighter 


American 


cratt Scorpion 


had, 
by that time, been in squadron service 
lor over two ycaf&s, 


\ sumilar 


cle clopment ot Soviet antiai 


ip also has been appare nt 


in the 
craft missiles compared with the Amer 


Nike 


antiaircralt 


family \n operational 


Wall 


Soviet guided mussile did 


not appear in Moscow until 1957. three 


year ifter the installation of the first 
Nike 
N the field of air-to-air missiles, the 
qui k retreat of the Chinese Commu 
nist Air Force in the face of National 


ist Sidewinder-armed patrols over Que 


in the fall of 1958 would indicate 


iy 
either that the Soviets are not yet able 
to pass on to their principal ally new or 


econd-generation” air-to-air missiles 
or that they are not willing to do so 

It must be recognized, of course, that 
in modern long-range aerial wartare 
fight 


seldom B 
Soviet 


interceptors interceptors, 


nor are American and antiai 
cratt missiles likely to engage in dog 
fights. The ability, moreover, ot either 
defensive system effectively to engage 
enemy bomber forces depends not so 
much on the efliciency of the air-defense 
of the 


weapons as on the efficiency 


radar and communications network 
that alerts and directs them. 

his is still the great unknown tactor 
of intercontinental warfare, a_ factor 
that no amount of practice exercises can 
accurately “nail down.” Only the shock 
ota mighty air assault with its phan 
tom factor of electronic countermeas 
ures can finally determine the worth of 
Western au 


either the Soviet or the 


defense system. At present, the “edge” 
in both air-defense weapons and control 
systems appears to lie with the West. 


Unlike the 


Britain, the 


United States and Great 
Soviets have handed over 
to their Army tactic il commande rs con 
trol of a great modern air fleet for use 
as an adjunct to land operations. With 
the demise of the World War II Storm 


ovik II 10) 


vround support 


yround-support aircraft, the 
role has been given 
over to jet aircratt no longer considered 
lirst-rate imterceptors ind to modifica 
first-rate 


MIGi15 


tions of interceptors 


Thus, the 


though obsoles 


914 


cent in air-defense terms, continues in 
large numbers among the inventory of 
10,000 Or more ground-support aircraft 
It is joined in this role by the Yak-2s5B, 


Yak 


25A interceptor and by the Blowlamp 


a fighter-bomber version of the 


and Beagle twin-jet light bombers 
Chis 


Heet, possibly one-half the total o 


ground-support all 


Sov 


powerful 


iet first-line aircraft strength, is in 


tended to move ahead of the advan ing 


Soviet armored steamroller, creating, 


with conventional and atom artillery, 


a “zone of death.” Here again is the 
Soviet emphasis on a “combination ot 
forces, 


The last mayor sector of Soviet avia 


tion, aside from naval aviation (see 
“The Soviet Fleet,” Orpnance. May 
June 1955), 1s the aviation of airborne 


rorces 


The Soviets were the first major 


power to experiment with the use of 


mass airborne assault. True to the 
wood burning stove tradition, they bn 
gan in the early 1930's by putting para 
troopers in boxes ominously resembling 
cofins on the wing tps, then dumping 
them out by means of pulleys trom the 
cockpit. They also have experimented 
with dropping troops, without benefit 
of parachutes, into deep snow driits. 
sull survivors of 


There are 100,000 
these and similar programs in the Sov 


Like 


formations, 


iet airborne forces. most other 


large airborne however, 
they spent their ime in World War II 
fighting mainly as conventional infan 
try for want of transport aircraft. 
In 1957, the Soviets began to equip 
their civil and military 
i 7 Finuianiest forces, in 
reality one and the 


same _ torce, with air 
craft capable of making 
the airborne forces an 
important threat. 


The IL-18 Moskva Aner 


Ukraina, each of them powered by four 


and the 


turboprop engines; the Tu-114A Rus 


sia, a modification of a limited-produc 


tion heavy bomber; and the Tu 1O4 
adaption of the Badger medium bomber 
carry trom 70 to 170 passengers They 
pose a distinct threat to such advanced 
ind isolated American bases as Thule 


| 


1 Greenland and Keflavik in Iceland 


\ “shorter-legged” but no less seri 


ous threat is that posed to the rear areas 
of the NATO armies in Europe by the 
new Soviet helicopters. One of these, a 
5-bladed giant powered by twin gas- 
turbine engines, is considered capable 
of carrying a payload of twelve tons. 
Others, many of them almost identical 


in appearance and performance with 


comparable American types, range down 
in size to the one-man Malyutka. All 
helicopters 


hxed-wing transports and 


alike—represent one of Soviet aviation’s 
greatest strides forward. 

If the men who built the United 
States Air Force and Britain's Royal 


correct in declaring that 


Au | orce are 


“air power Is indivisible,” then the 


Soviet air forces would appear to be 


headed for destruction. 


Men who know the Soviet air 


rorees 


well declare that this is not so, that 


despite its division into a half dozen 


separate “parcels” Soviet air power can 
be concentrated to accomplish what 
is considered to be the 


Like 


ing Soviet alr power, this assumpuon 


ever primary 


objective so much else concern 
has never been put to the test of com 
bat. The experience of the past, how 
ever, indicates that Soviet air power has 
always been held close in hand by the 
Army commanders. It was because of 
this that the Soviets failed to develop a 
viable long range bombardment 


bility during World War II] 


( apa 


HE facts of the present show that 


the Soviet air forces have many mas 


ters and that not all of them are dedi 
cated airmen. 

On February 2, 1959, one of these 
masters, Marshal Rodion Y. Malinoy 
sky, the Soviet Minister of Defense, 


made a speech to a Communist Party 
Congress in which he ignored the sig 
nificance of the Soviet air forces and 
concentrated exclusively on Soviet mis 
sile capabilities 

The future effectiveness of the Soviet 
air forces depends upon how many ot 
Marshal Malinovsky’s principal subor 
fashion. 


Western 


maintain not 


dinates react in a similar 


If they value their lives, the 


powers must, theretore, 


only their existing qualitative superior 
ity but a quantitative equality or super! 


ority as well. “Quality not quantity "4s 


the watchword of the doomed 
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THE FORTY-FIRST ANNUAL MEETING 
of the 
American Ordnance Association 


will be held at 
ABERDEEN PROVING GROUND, MARYLAND 


on 
Lhursday. October Ss, 1OS9 


with the approval of the Secretary of the Army 
and the cooperation of the Chief of Ordnance of the Army 


l nder the AUSpices ot the ( ommanding Ciencral ot Aberdeen Proving 
(sround a day-long program of current tests and demonstrations of the 
modern weapons of our hehting forces will be witnessed by the mem 


bers of the Association. 


Ihe occasion will commemorate the founding of the Association at 
Aberdeen forty vears ago when the first meeting, with an attendance of 


about 1.000, Was held, October 24-25, 1919. 


Complete details of the mecting, including reservation forms and rail 


road schedules, will be mailed to all members on August 3. 1959 


\leanwhile, mark the date on your calendar and plan to by 
Ordnance fraternity for the celebration of Ordnance Day. Adnussion 


will be limited to membe rs of the Assoc lation 








nergy for Space Vehicles 


To meet the high energy requirements needed for propulsion and 


communication in space, solar radiation. won emission. new 


chemicals, and nuclear fission are beng studied as likely sources 


HE es 


ton oft 


tablishment and preserva 


terrestrial industrial soci 


eties has historically depended 


upon sources of energy and the devel 


opment ob conversion techniques to 


translate that energy into usable forms 
We may be sure that Space activities are 


limited by similar considerations. Power 


in vast quantities 1s required to propel 


man mto Space to enable him to stay 


there long enough to pursue purposetul 


tasks, and to provide him with the 


means ol accomplishing those tasks. In 


hort, this power 1s needed to go 


irther tay longer and do More 


| 


loa large extent, re lization of ac 


iced concepts of maneuverability 


transportation ind COMMUNICATIONS Sy 


tems, base ind industrial activities in 
pace will be a function of reliable 
| ) } 
power Lip prince Base on the moon or 
| 
planet lor example will need powel 
| i 
lor onstruction and operation rom 
hy Ource IpPpear to lye che nical 
nat ind nucle i 
While power availability is a deter 
ninant ob operation n pace, aa 
ertain qualities peculiar to space , 
will, in turn, influence our choice 
| = 
of energy ource ind conver = 
~~ 
10n technig r Vast distances 


, a 
ind travel time irc, of course OMe. 


identifying features of space, and ulti 
rate tice Wn opi vith the xc dts 
tanice ind tu ( 1 he conditioned by 
our ibalat to produce mall I 
emht hi h-enet Oures 

| irge qt writitie ( cheryvy ODVIOUSTS 





Roy W. Johnson 





Mr. Johnson is Director, Ad 
Resea th Project 


Washington, D. 
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ire needed to send a rocket or satellite 


far enough and with a large enough 
payload to do an effective, meaningtul 
job. Low-mass equipment will assist by 
reducing the initial requirement tor 
' 
launching powell 

Che tact that space, lor practical pur 


poses, 18 infinite im extent presents us 


with a severe communications prob 
lem. This is best understood by an 
ippreciation of the inverse-square lav 
vhich dictates that tor a given received 


iynal strength the supply Of space 


borne transmitter powec! Must Increase 


it a phenomenal rate a e vehick 
Ove farther way) I pa fron it 
departure 


pom of 


(on the other hand, since space consti 
tutes a re idly mace high i ! there 
I ho itmosphere present to dissi ite 
radiation This nea Ve in onsidetr 

transmitting bea power over 

— short distance Moreo er, the 

‘= ulily ition of hy } ive pow? 
== supply systems to exploit the 
i 

icuul cl Praveen I eC 

pre ising. Spa iso a fine 
ink for radiant he it « ry opening 
| ros] ol ) eth ( 
( wnat Vast hea 

\nothe OVE characte t olat 
pace 1 that the oVvid t \ ith i 

ed and tre upply o idiant 


energy. One ol the problems of our 


has been, and continues to be, the 


ailable and 


time 
low-cost 


search for easily ay 


Praditional 


energy sources, sources 
such as water, coal, gas, and oil are sub 
ject to depletion and are derived trom 
the sun as the primary sour More 
over, the demand lor the sc yndary 
sources and the costs of pro Ictiol 
have tended to increase 

In short. we ha r heen oO iming 
our capital as represented by the earth's 


] ; 
natural resources. For many areas o 


the glob it is felt that the de elopment 


of atomic power! has arrived rely n 


time, providing a temporary a intay 
11 : 

pending the possible exploitation « 
1] ] secur 1) ‘ ' 9 

CONTTOLIC.E Ww Powe oO i 

permanent solutior 

BR ontra pace he i 
On source ol the sun pre tne 

iInique economic co binati i 

dant ener, it Zero cost otf pre to 


Moreover since Ola cnet \ ] Te 


Ww pecha pore mution I I 
| 
hield pavioad ve oht 1 
ent \ t mm its ‘ ) 

| | 

lowe ( i ist ot tx ( ele 
dazzled D t! S¢ ewl it gia ore 
set of circ tance Solar energy a 

| | 
pear to i« ;muirab Lite » mee 
on pa needs parti il ul 
t! orbit « pite t il yur 
' 

r ! nave ( Y i ti vy ott 
wean 

| ] tr r} 

clemetry one ¢ r ore prot 
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ing fields tor application of solar en Chis tree a 
ergy. Power requirements for lunar tentially very usetul near its sour 
probes have been on the order of sev quit limited with respect to it 
eral watts. Radiant energy from the sun the tar-away reaches ot the solar 
measures a little more than 1,000 watts for instance beyond the orbit « 
per square yard at the solar radius ot where the energy received tre tl 
the earth and moon. Hence, a solat per unit’ areca reat reduce 
collector or one square vard In this course this ha i} 1\ ’ ‘ 
reyion would provide, assuminy one parent than rea Chther onsick 
hundred per cent ethciency, over sey may temper t! xtent to wl 
eral hundred times the power required patronizes the oul che ' 
Because of the weightlessness of the or some t rclle ‘ 
objects in space and the absence of air ipabiliti 
ind gust loadings, it should be pos Lest anyon opt tl ol { 
sible to build large, light solar collector terplanetary | the 
Structure With such collectors oper t¢ ! in overnight allair, it st 
ing at tar trom. pertect§ elhciency tated tha | raigl ‘ ’ 
it is clear that normal telemetry re peed o in he 
quirements ca x met easily by solar take 41 da ‘ ivel to Ve 
energy near the earth and the moon Ma o Ne 
yea to , ‘ re 
— region, other consid rT Si t hie 
erations apply tor telemetry powell i i re , ( 
First, the intel ty of the sul ray Ie ( 
ines Near Mar the intensity is about ( ! 
ut it tiie ear the earth, or about the tri 
Wail « juare yard More rehned \\ | 
collection tuulizagon technique ‘ ‘ 
would be red to counter thi 
homc#ne \ More Wl l ( 
hange Laks pia In the ener H ! 
quirement. i 
An «¢ or Ol ( isc 1h powcl re esire 
quuires Or I end at equivaicnt ‘ ( 
wna ( Ma to earth compared rl 
itt ‘ ( irtl \t it osest aj 
roacl Mar ( } Ww ( 
ol the eart hile the on 
ibout quart ota lw ( way 
om itt oduct eptable 1 
elry ( x i earth, the 
vatts ( x eded to create a y \IENE 
equal ro il trom Ma ‘ 
It appea i onable to ass e that t 
is Stretcl tl inticipated capabilit 
mol oOlar er collector \ per 
ect r r ste oO Do 
juare | be adequate Lk 
er i if I ( 
the j r | ( i cd 
ent ( ‘ oO 1 t¢ i 
tne su tthe ore than one ¢ two 
er cent ih ould be r pected 
ind the I al ol quar ira 
would be 
—» 
The Jupiter burns thousands of pounds 
of fuel in launching (Air Force photo 
May-June 1959 
_ r wr o4 ‘ ; 
o 








Plans lor spac operations in the 


vicinity of the earth also must account 
for the fact that the solar eneryy con 


verter will be in the earth’s shadow for 
periods ranging up to fhilty per cent ot 
the tine lo compensat lor the higher 


per centages i special energy storaye 
device would have to be incorporated 
thereby increasing the size of the solar 
collector to perhaps twice the figures 
mentioned above. At increased distances 


from the earth this disadvantage dis 
appe irs 
advanced as 


lon propulsion has been 


an excellent means 
hicles 


though ion emission has a high specific 


of propelling ve 
in outer space. Untortunately, al 


impulse, its thrust is quite low. The 
concept ol the ton jet 1S to reduce the 
rate at which mass 1s discharged and 
to maintain a useful level of thrust by 
achieving very high jet velocities. 

a thrust of one 


In order to obtain 


pound force, over kilowatts of 


1,000 


electric power are needed in the thrust 
system, assuming that it is one hundred 
per cent efficient. 

The potential of nuclear energy for 
astronautic propulsion is being widely 
studied, and several ideas have been put 
forward, One involves the heating of a 
working fluid by passage through a nu 
clear fission reactor followed by expul 
sion of the heated fluid through a 


nozzle 


Ns YTHER 


generation ol 


postulates the nuclear 


electri enerpy by 
thermoelectric conversion and the use 
of this electric energy to accelerate the 
particles of working fluid into a propul 
Sive jet, 
Stull other systems involve the con 
version of thermal energy from a nu 
electrical energy by 


clear reactor to 


means ot a thermionk emission device 


and the use of heat from a reactor to 


drive lightweight, compact turbine 
electric or reciprocating -clectric systems. 
Scientists are also considering the con 
cept of propulsion by controlled nuclear 


« xplosions 


Associated with the utilization of 


nuclear reactors for Space purposes Is 
the problem of shielding both the crew 
and the vehicle’s electroni components 


from the effects of harmtul radiation 


Men are much more sensitive to radia 


918 


tion than are most electrons cOMpo 


nents and therefore will require greater 


shielding than will ut 


imounts ol 
manne d payloads, 


Nuc le ar 


the direct conversion of nuclear kineti 


thermoelectric powel and 


into electric 


energy power re being 
considered as sources of auxiliary power 
for the ope ration of communications 
and experimental equipment, instru 
ments, and for general housekeeping 
purposes. A small power source based 
on nuclear isotopes 1s being perfected 
for incorporation in Tuture space pay 
loads. 

For bases situated on the moon and 


the planets, nuclear power may be 
adopted as the primary energy source, 
supplemented by chemical and _ solar 
supplies. The possibility that the moon 
and planets will have useful energy 
sources which can he exploited on lo 
cation must not be overlooked. 

Ihe state of the art in the develop 
ment of chemical sources of energy is 
being extended rapidly, particularly 
with respect to the use of chemicals as 
propellants. This involves search for 
new chemicals, development of prac 
tical methods of synthesis, and acquisi 
tion of the knowledge which will en 
able highly efficient and effective use of 
the « nd product. 

Given reliable power systems for 
propulsion and maneuver, it may prove 
easier to do many things in space than 
it does on the earth. There is no atmos 
phere to look through or account for 1n 
conducting scientific experiments. For 
example, astronautical work will not 
be hampered by atmospheric absorp 
tion. Furthermore, there will be no at 
tenuation of radiation and no disper 
sion or scattering of light. 

In more practical terms the absence 


| 


ol atmosphere means that there will be 


no fire hazards and no aerodynamic 


he ating problems. The fact that metals 
will not rust or corrode is obviously Sig 
and commercial 


nificant for military 





“Realization of advanced con 
ce pts of 
transportation 


maneuverability 
and communi 
cations systems, base , and in 
dustrial activities 


be a function of reliable power.” 


im space wil 





space operations, although a new prob 
lem of rapid sublimation of certain 
metals is added. 

The phenomenon ol weightlessness 
construction ol 


should simplify the 


large structures in space, utilizing satis 


factorily what would be inconceivably 


flimsy construction on the earth. It 
will also facilitate mobility and provide 
an excellent environment for research. 
Smaller and lighter machinery can_ be 
used, and perhaps less machinery will 
be required, due to the inc reased poss! 


bilities for handwork in space 


( UR ability to communicate or relay 

communicable signals over large 
portions of the earth will be enhanced. 
The vast distances of space will likewise 
improve long-range weather prediction 
by enabling us to scan quickly large 
segments ol the earth. 

The significance of reliability as the 
prime characteristic and requirement of 
all space devices cannot be overempha 
sized. There is such a large investment 
in any space vehicle by the time it is 
successfully launched that almost any 
measures to assure the continued opera 
tion of the equipment through its de 
sired life span are justified. 

Reliability in space devices, therefore 
far exceeds that required in similar 
equipment on earth. An energy con 
verter may have to function continu 
ously or intermittently for periods up to 
several years. 

The 


yower-generating device capable of pro 
g ; I 


design and fabrication of a 
viding power in the range of hundreds 
or thousands of kilowatts over lengthy 
time periods will be a monumental 


achievement. There is every reason to 
believe that this goal can be attained 
within our present and projected Sc! 
entific capabilities in the near future 
The high reliability of the human being 
should not be overlooked in space appli 
cations 

Of course, much work remains to be 
done in the entire field of energy and 
the use of energy in space. Fortunately 
this country is not entering completely 
virgin territory. The military depart 
ments are to be congratulated on their 
foresight in undertaking space-related 
research during years when work of 


this nature was subject to criticism. 
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HILE it presently shares the 
tactical hghter limelight with 
one wing of McDonnell F-101’s, 
the North American F-100 Super Sabre 
is now, and tor some time to come will 
be, the backbone of our worldwide Tac 
tical Air Forces. The Super Sabre is air 
retuelable and can carry externaily the 
full spectrum of tactic al weapons inclu 
ing the atomic bomb 
Powered with one J-57 engine, it 
weighs roughly 38,000 pounds with a 
full combat load and 15,000 pounds ot 
fuel. Eventually it will be augmented 
by the Lockheed F-104 Starfighter and 


the Republi | Phunderchiet 


_ | 0 plays a leading role in the 
Tactical Air Command’s Composite 
Air Strike Force (CASF ), the U.S.A] 
answer to ll ited wars Last sulle: 
rAC dispatched F-1 equipped 
CASF’s to the Middle East (Leban« 
and to the Far East (Formosa) I 
Far East CASI t n 
The 1958 U.S.A.F. Tactical Fightet 
Weapons Meet clearly demonstrated 


May-June 1959 





Col. Joseph A Stuart, 





Command Headquarters 





that with miniaturized aton 








I he 


COMmMpetinyg ] 
folder tor the fi 
wlore take oll 
kiea where or Vv 
Q)n a typica 


nlot received his taryet 
rst time several hours 
{ ntl then he had no 
hat his target was 


| 
pccial-we Ipons mission 


t flies from Nellis 


KB 


to 


meet a tanker 


ind retue in mid-air proceeds to Gila 
Bend, then descends to 500 leet ibove 
the terrain and makes a 5-minute maxi 
1 velocity dash on the deck to the 
irvet, which is a large cross syn in the 
kesert torty lie northe ist Oo Yuma 
Over the target he pulls up in a lov 
tude ly nn ystem (LABS) ma 
hi cl ! ni h he reicase the 
bomb 4 i near-vertical climb 
ing ¢ t at the top of a loop 
escape the blast of his simu 
ited atommc weapon, Then bacl 
\n For ( Base 
1 order to appreciate fully the si 
ince otf th iss1ion you must in 
hange a NATO base for Nellis and 
ot the profile eastward on the map © 
rop | il th | | ombat rad 
hou wria eluching you will ad 
ert i ost Of the Ru man tel lite 
i T ringe rea ol ester 
| hi it ithin its range. With 
! il react in tar 
tol | , 
1} toda lighter 1 ibout i lon 
ed as the Bes ind B 4 ol World 
\ i Il i thou mad tin more 
Hy 
Lriothe tin this year eet Wa 
mil maneuver Dart 
t the urtoa COM Petitto 
WI the primary ussion of the ta 
il fi the delivery of ordnan 
we target I i ( we cme 
hitler ( bomber n th lr of if the 
‘ tate run way Ire 
rar hea iir-cte nse mterceptor 
} ‘ tI vasis that the best defense 
i ood otf | tactical fightes 
iT 
| : a ( urtoau ompetitior 
| aot hea " { trict to the 
‘ T i oth banner irvet whuicl 
t he tc dat subsony peed Sui 
| ta ollows the exact Hight 
h thi ( i! reratt, the attacl 
pilot mnot attack a trom. the l 
0 or ta positiol where Host | 
in ha 





Dart target is thre 


In contrast, the 
dimensional and can be towed at super 


ont speeds Because it sweeps to the 


outside with any sharp change of direc 


tion of the towing aircraftt—much like 


1 water skier on a tight turn—the 

ittacker often can fire at it from dead 

istern Consequently, the Dart target 
1 

pro rte in ac id test lor the alr combat 

ipabilities of the tactical fighter and 


the qualifications of its pilot 
The 


Vcore 


cores on Darts during the meet 


extremely high For example, the 


winning team, the 520th Combat 
Crew Training Group at Nellis AFB, 
representing the Air Traiming 
Command, scored twelve hits 
out ot twelve ind every mem 
ber of the man team scored at 
least one hit on each of the three 
Darts assigned hi (ther teams 

did ilmost is well. 
lo simulate combat conditions in the 
onatomi if to-yround pl ise Ol thi 


] 
et, each pilot was required to hold i 


mW ITs] d ot j Knots on his 
ral nd kip-bombin passe 1 
rdadlitior he Va illo 1only one pa 
er sortie with no dry ri \nd a nea 
! Va ored t l cro ira ( 
Ne Os if i to the tar 
The high percentage « ! 1 the 
events tends to retute the poy urn b 
ef that the fast-moving fighter ts not 
he best vehicle tor close a pport 1 
! ind batt beive ! these tre 
endou pee the tea \ ( 
onsistently prhine ) their ord 
l ( ol target Tine 
mnon prove | partict iriv et 
ive against the 1) l oot 
ratin target It Va ol 
om ol or l Omnpciit 0 i 
in is 4o to f } oO ‘ re cl 
pended during one sorti 
Bomb } ore Ve ( \ pre 
1); ln bin EP cd ik 
| wn ) ect ma ! KI] bo Dil 
tte han t the 1 n ] 
i c¢ DO ) were ! 0 the 
) oot target. ( " tl 
tha raciit e) I | ene! 
! se bomb marly a tl 0 ied 
LESS \ ck en ! ( ] tro ( 
( \ car ur i lie ( I 
ie ent | en tl t tl ODS er al 
hye ect Was we Presse th the 
ose-support role of tl I 





Tactical fighter reliability was tur 
ther emphasized by the high in-com 
mission rate maintained during the 


meet. According to the rules of the con 


test, ¢ ich team Was authorized only SIX 


aircraft. Since all events required four 


to be airborne at the same time, at least 


four of the six had to be in commission. 


While he could be replaced by one of 


the two spares if his aircraft went out 


of commission on the ground, once alr 


borne a team member was committed 


ind would be scored zero for that 


sortie if he iborted 


these stringent ground 


N spite ol 
rules, at no time during the meet did 
lose points becaust ol 


\lmost 


fying hours without 


in aircrait malfunction } 


missions and Soo 





in abort, accident, or even an incident 
is a record in itself. It is a true measure 
of the reliability of the jet hyhter 
No article on a weapons meet would 
be complete without mentioning the 
ground-support personnel. Their work 
was 1n ae | ens i team ettort. The 
j in ore n re frequently toile ] 
iround the ock performing last-minute 
epal oa bomb ind bore ght 
w gu their pilo ght uy 
oO nuch-ne led rest between muissrons 
W he their teammates cre n the 
it rew nic ind armorer vere 1 
y tot 0 ustered iround the 
twentl oot-} | oreboard, inXlous 
or the ore to ix 
r the mst a d horse 
1 not match ther I 
no}r the fond st old 
ryalty to his tea I} 
how ind they wer 
ery much i part ¢ it 
Livi to their role as the pre 
eet flavorite the Nel is-base 1 tea 
won the et 1 not-too-co ortable 
mal . a pre mn tactica fighter 
perat tr tor tl hohter 
Veapo ! pro i | \ } id 
era ( tl id intag ove! their 
por eM tin world 1de ta 
I oO ill they were Ol! 
on ro onsequentiy they were 
tl vith the terrain and 
}) iin onadith sin thei irea 
More portant, they could practice 
ear aro the range environment 


other tea S were 
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often limited by weather and range and there any one of the ct d have oved perm ‘ ‘ 


availability at their home base. Then gone away the victor inother, or be ¢ 
since most ol the new tactical fighter What ibout the tuture of the tactica shelter capable ( vil ta 
concepts, procedures, and training hyhter \ hrepower demonstration « thing short « i ect Abe 
; equipment, such as the Dart target tactical fighter weapon systems was this way the tact hghter oc 
itself, are developed at Nellis Air Force scheduled during each day of the meet to live through the 
Base, they were obviously better in primarily to demonstrate the latest ck in a veneral w 
formed on these factors clopments in these fighter we pon 
Finally, like the New York Yankees, systems. One of the most spectacular A' SO featured the demor 
they had won the last two meets and attractions on the program was the first were two! t tactica 
had undoubtedly formed the winning public viewing of the F-100 zero-length eclopments—the air-to-air S 
habit so important in any competitive launch (ZEL) during which a tully ind the air-t rla BR muy 
event loaded F-1 hoosted by a 120.06 The Sidewinder has alread 
pound-thrust ro ket bottle wa launche | une tor itself mm the h mais « \ 
H' IWEVER, while the Nellis team from a platiorm. The booster catapulted ilist Chinese pilots in the For 
ended up on top, nothing can b the F-100 trom zero t .p-hoin 4 crisis and 1m extremes 
taken away from the other five teams seconds, exe ring a 4-Cs forces on the pilot iddition to. the ilready ol 
three of which traveled half-way around ZEL may presage the disappearance tactical fighter arsena 
the world to compete in the meet. They ot the ulnerable 10,0 oot runway The Bullpup i comma 
acquitted themselves outstandingly, they particularly in torward areas of Europ iissile which he la he 
rolled up creditable team and indi and in the Far East. Mounted on a flat tactical fighter from nearly a 
vidual scores, and with a break her bed with wheels, the launcher can bx t vives the fight » med 
altatucte i 
An F-100 Super Sabre blasts off from a mobile launcher, reaching a speed of wcurack ec t one, Witt 
275 m.p.h. within seconds, during the recent U.S.A.F. Fighter Weapons Meet , and , fale 
ica i } | i i 
i ——— ‘| 9 
‘ ect i i] | 
— 
n ‘ i} 
i I i 
t} } 
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Sail Ho! 


‘ ee ie (ae 
> = ~ 


> + . ° - >. — 7 
- - 
Sed , a ws tee: a. oe” 
Featuring a revolutionary blimp-shaped hull and diving planes on the sail, formerly called the conning tower, the Navy's 


newest nuclear submarine, Sktrsack, recently established records for speed and depth in addition to other records 
for submerged cruising and polar transit. The vessel, here shown surfacing, is 252 feet long and carries a crew of 103 
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Defense Highlights: 


Monthly Review and Outlook 











e Changes in Joint Chiefs of Staff.—Th« 
parture of Gen. Maxwell D. Taylor trom the Joint Chiets of 
Staff of the 


focus attention on the outstanding service he has rendered in 


forthcoming de 


Staff and from his office as Chiet of Army, will 


both combatant and administrative areas. He is a soldier of 


great talent, strong conviction, meticulous integrity, and 


personal charm 
Army 


acute were his successor less skilled in the duties and 


His loss to the at this crucial time would be more 


respon 


sibilities that are part of the military summit assignment 


Gren Lyman ie Lemnitzer, presently V ice ( hiet ol Stafl 


will take over when General Taylor's term ends on June 3 


1959. He, too, is an experienced leader of troops and an ex 


pert in staff operations. The Army will have in him a staunch 
supporter in an era when there is widespread lack of under 
standing of the Army’s role and of the indispensability of 


inal 


und 


the trained rifleman in the taking and holding of gr 

The other members of the Joint Chiefs will continue o1 
of two years. All are proven leaders and are 
Adm. Arleigh A 
Chief of Naval Operations; Gen. Thomas D. White, 
Au Gen. Nathan | 


1 team of unsurpassed protessional dimension: 


for terms un 


surpassed in their respective services Burke 


Chiet 


of Staff of the Force: wining, Chau 


man. Here is 
It is to be hoped that their views, individually and se, 
erally, will be heeded especially by those ot our Crovernment 


who provide the means by which their recomm«e ndations are 
The ¢ 


The leaders and the 


translated or not into reality. ommunist threat 1 


intensified at home and abroad. or 


inl 
zations under them represent the firepower with which we 
guard the ramparts we watch. 

Dr. Wernher 


ol 


Braun, tamed 
he 


Association last mon 


e Man in Space. von 


expert, sounded a note warning when 1dal 


Cincinnati Post of the Ordnance 


address 1S published Ti full on page gol ol this ISS 


said the eminent authority, may appear in space 


now and he may have other Ivans as traveling com 


As to the relative importance of the achievement in the 


long and successtul conquest Of space in years to come, ex 
differ 


can be no disput 


perts may But about one aspect of the matter there 


Effort in research and development in any 


areas related to the national defense must be continuous i 


degree, support, and determination. 


Ours 1s frequently a program of intensity one year and 


relaxation the next. Thus time—the priceless ingredient 


lost. Time lag in national detense cannot be regained 


eX 
by superhuman effort and cost and then only to a li 
degree 

e X-15 Program Advances. 


Further steps have been taken 
} 
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with 


ronounced 
t Ulice¢ 


amazing vehiclk 


North 


American 


outer reaches of the earth's 


partment on March roth announ 


Hight ol 


vomber 


~capluuve 
B-<2 } 
, ,< ‘ 


This wall be tol 


lowed 
nnaily 


1 power-glid st, and 


only when all 


checks of systems and equipm« 


the more no 
rcuit’ tel 


trained on 


nau 


e The Arsenal Philosophy. 
yeneral 0 the An 


\la 


manding 


Redstone mac in intere 





irsenal scientists and engineers, including a number of mis 


siles in operational use in our Armed Forces. 


| 


Ihe reason tor retaining full management control firmly 


military organization has been expressed suc 
May. Gen. |. B 


of the Army Ordnance Missile Command. “Decision through 


4 ithin the 


cinetly by Medaris, commanding general 


in entire program, he said, “must be made by men who 


have to stand up and be counted, by the men who must 


inswer to the combat soldier who takes that equipment into 


the battlefield with his life in his hands. We cannot have 


those decisions made by other people for us.’ 
Most probably the current misunderstanding is a matter 


of semantics. If so, it would be well to change the label 


but not the method. And the method applies strictly to non 


commercial items—those that industry does not keep on the 


shelf for its normal day-to-day sale 


The philosophy applies 


only to weapons as such not to ships, aircralt, railroad 


equipment iutomobile Ss, or to any ol the myriad items which 


are the commercial components of the end product. 
e Vanguard Accomplishments..-When doubts arise in the 
value ol space exploration here are a 


the Vanguard I 


public mind as to the 


few facts about only one of our satellites, 


program. 
The Vanguard [ satellite is providing important new sci 


entific information in a number of areas. This intormation is 


he ng made available to scientists of other countries in accord 


ance with International Geophysical Year principles. It has 


furnished new information on air densities at altitudes up to 


50 kilometers, some 200 kilometers above the highest alti 


tude il whi h densities have bee n determined trom observa 


tions of other satellites. 


Orbital data from the Vanguard satellite have formed the 


basis for determining more accurately the shape of the earth 


ind have made more exact pinpointing of the 


possible 


locations of islands in the Pacific Ocean area, a boon to air 


ind ship navigators, 
that solar cells 


Also 


provided 1s important information concerning the tempera 


It has been demonstrated for the first time 


an operate in orbit over extended periods of time. 


ture environment experienced by satellites in outer space, 


the effect of meteorite impacts (less than predicted ), and 


the precision obtainable in tracking satellite orbits. 
e Snark Makes Round Trip.—Another impressive achieve 
under Air 


Canaveral on March 1oth when a jet-powered Snark com 


Force direction was registered 


ment at Cape 


pleted its second successtul round trip ocean flight of several 
and back 
Northrop 


our first operational intercontinental-range 


thousand miles down range Chis missile, a yoint 


product of the Air Force and Corporation, 1s 
destined to be 
weapon, 

The Snark will soon be ready for use throughout the 
at the =sOth 


Maine. 


country. The first unit to be established will be 


Guided Missile Squadron located at Presque Isle, 


According to published reports, this 69-foot missile, 


equipped with two booster rockets for take-off and a turbo 
UIP] 


jet engine for flight, is steered by a self-contained guidance 
system and cruises at about 600 miles an hour. A number of 
flights of made. In_ the 


Canaveral tests, the missile was equipped with special land 


more than 5,000 miles have been 


Ing skids which enable it to be brought down at home base 
in as good condition as when it started its journey. 

Beiny an alr breathing weapon, the Snark must remain in 
the relatively lower regions ol the earth's atmosphere, and 
it does not attain the hypersonic speeds of ballistic missiles 
] 


I¢ 


but it 1s readily produced, accurate, re liable . and can be mac 


ready to fire on short notice. 


e Battle of the Budget.—The national-defense budget for 
fiscal 1960 continues to have the spotlight on the country 
wide scene. What the final outcome is may not be known 
until fiscal 1959 1S 1n its last painful hours. The annual foot 


ball I | 


with the proponents ol reduced 
expenditures gaining ground at om period, the believers in 


game is under way 
increased expenditures forging ahead at another. The Con 
gress itself wall give the last word for, under our constitu 
tional system, it controls the national purse strings. 

The heads of the armed services have had their oppor 
tunity to state publicly their points of view which are diver 


gent as 1s to be expected. Our vast outlays for the air and 


space arms are being made at the frightening expense of the 


sea and ground forces. The startling deficiencies of modern 


irrmament for our Army are clearly stated in this issue of 
OrpNnance (page 894) by Mark S. Watson, distinguished 
military correspondent for The Baltimore Sun. 

The Navy’s need for new ships and armament to replace 
obsolete and obsolescent types 1S equally pressing, Indeed, the 
itself, which 


rate of progress is so great that the Air Force 


continues to top the list budgetwise, is hard pressed to kee p 
up with the changing scene 
The | States, 


Communists 1s 


War 


a thing of the past, had best make up its 


nited until the Cold strategy of the 

mind to support generously a national program of balanced 

defense, apply all the efliciency and economy possible at every 
PI I 


turn, and pay as we go! 


e Progress in NASA.—The National Aeronautics and Space 
Administration is making the most of available means to 
expedite its procurement to meet Its rapidly expanding 
research programs. It plans to direct procurement irom a 
at headquarters and decentralize con- 
tracting in offices at research centers at Langley Field, Va.; 
Cleveland, Ohio: Moffett Field and Santa Monica, Calif.; 


and, eventually, at the Space Center in Beltsville, Md., now 


streamlined center 


under construction, 

NASA is adopting ninety-nine per cent of the Armed Serv 
ices Procurement Regulations, and existing military contract 
ny officers will be used to administer contracts in all plants 
where both Defense and NASA have work in progress. For 
the Navy will administer the Mercury Space cap 


a $15 million 


example, 


sule project at McDonnell Aircraft Company 


program 
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ight Arm of the Fighting Man 


An Editorial 


VER a period of years an enterprise of vast importance 
to our national security has been quietly under way 
and recently has come to successful fruition. It is the 
development of a new personal weapon lor the Americal 
hghting man—soldier, sailor, marine, and airman, Strictly 
speaking, the project involves a family of weapons: th 
shoulde r rifle, the machine gun, and their ammunition, 
Far too little has been made of the achievement—charac 
teristic of the humility of the Army Ordnance 
which the project: was inaugurated years ayo. [he 
with the help of American science and industry, has 
success i i id arduous undertaking to tl 
where the W s soon will be coming off the industrial i ewe RI 
production li Im quantity 
he pert f a new military rifle is alway 
mental achievemen Che new Mia semiautomatic should 


rifle and the new M6o machine in, both using the 


7.62-mm. cartru _are milestones gress and of unu 


signihicance \l vho have taken part in the undertaku 


1] | | 
especially the military and civilian engineers of Army Ord 


nance and the design and production engineers of Americat 


industry, are due sincere thanks and congratulation 


A PILOT production line for the rifle is under way : 
ld An order 


Springheld Armory. recently was place 


Winchester-Western Division of Olin Mathieson Chen 


Corporation, and a s¢ ond order will be placed with another 


commercial producer whose identity soon will be announ 


These com I ’ ( 1 ) 1K 25,06 ea | in 


Springheld ri vill Tuc 15,600. Simultaneou 


’ 
soon WV ill he pr 


ind the balance 


1d 


ringtie 

The new rifle eventually will place four shoulder weay 
ons—battle-proved veterans all: the M1 rifle, the M2 carbine 
the Browning automats« rifle (BAR) ind the M 


nachine un The new M6 ! hine yun, wl 


fired trom the shoulder, hip ad, OF tripod, 


ll current caliber .20 machine 


Chu ist vateriall WW ! i weapons prog 


} 


follows a pattern san tioned by experience am 
' 

time-tried 1 First come the years of patie 
ind dev n omewhat different from rut 
research and d lopment, because a man’s rifle 
1 missile or a heldy 1ec! 
or his aire 

kies appre l 


A fighting 
it ha 











Missiles And Astronautics Division 
Goes Down To The Sea With The Navy 


t ( nt 


Wit he i Combat Missile Office of ¢ hiet ot Naval Operation ap 


over two hundred Phe |. Walker, | Special Pro) 
re 


ive tro industry | TP l ! ol ‘ Navy poke 
- ‘ he he ectiot “(Cut 
Government, and military met under ol ! lari Story F ing n oe ie 
| | E ‘ - \ mn ppli jor 
the auspices ot the i and Astron ional policy 1 a ae | — a Applicat ) 
5 , ' ’ o assl nt manager, Mechanical 


Department 


ey velopmet 
Subject 
Control 


Statu 


A Tohr 
Lockheed 
Shipboard 
Kenneth 
“System Dvr 
guard Rocket 


tin 


Members of the Missiles and Astronautics Division went to sea as guests of the 
Navy aboard the guided-missile cruiser U.S.S. Boston to witness demonstrations 
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Association Affairs Post and Division Activities 





National Headquarters 
lo Make Technical Papers 
Available For Distribution 





J. Lewis Powell Addresses Meeting 
Of Capital Cities Post At Albany 


Executive Board Of A.OLA 
Packaging Division Holds 
Meeting At Cleveland, Ohio 


J. Lewis Powell, right, inspects a machine tool at Watervliet Arsenal, Watervliet 
N. Y., as J. C. Girmindl, shop foreman, left, and Col. Walter M. Tisdale explain 
the operation. Colonel Tisdale is first vice-president of the Capital Cities Post 
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Association Affairs 


Post and Division Activities 





A.O.A. Small Arms G roup Attends 


Salvo Meeting At Springfield Armory 


HIT 
HURT 
HEFT 


Speakers at the Salvo Conference were, left to right: Brig. Gen. W. K. Ghormley, com- 
manding general, Ordnance Weapons Command; Maj. Gen. August Schomburg, Deputy 
Chief of Army Ordnance; and Col, O. E. Hurlbut, commanding Springheld Armory 





Cincinnati Post Members Hold Seminar, 
{ward Harrison Medal To Dr. Von Braun 


lliam Luca 
gineering Br 


nics Laborat 


A.O.A. Mine Committee 
Meets At Fort McNair 
In Washington, D. C. 
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Association Affairs Post and Division Activities 
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General Mechling Addresses Annual 


Meeting Of Florida Post At Eglin AFB 


rl t 
ng « I< u 
Eel | ’ Or ( ( 
34 1 | 
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nd — — 
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Assistant Secretary Milne Speaks 
Before Meeting Of Washington Post 
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j D 
a d hi 
San Diego Post officials at Post exhibit during Engineers’ Week. Left to right, stand- 
ing: Comdr. W. H. Woodson, G. I Capt. H. C. Maynard, H. M. Palmtag, 


all Post directors, and C. P. Owen, secretary. Seated, left to right: Roy Damm, 
Comdr. H. S. Bergthold, T. B. Field, director, and R. H. Meleney, Post president. 


Agnew 





General Meloy Addresses Members Of 
Texas Post At Their Annual Meeting 
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General Hinrichs Is Guest Of Honor 
At Meeting Of The Lone Star Post 


| Lanne tar Post was host to Ma lit fieer welcome t 
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On guard along the nation’s advance lines of defense 
are high-performance U. S. Navy aircraft armed 
with the Navy’s foremost air-to-air missile, the 
Sparrow III. 

First successful quantity production of Sparrow III 
warheads was achieved after Rheem engineers solved 
the difficult fabrication problems posed by the new 
type of warhead recently developed by the Naval 
Ordnance Laboratory. 

This important production project for the U. S. 
Navy Bureau of Ordnance is typical of the pioneer- 


RHEEM MANUFACTURING COMPANY 


Defense and Technical Products Division 


venue, de 


11711 woodruff a 


ELECTRONICS ° DRONES ° 


wney, ca 


for 


PROPULSION & MISSILE SYSTEMS ° PRESSURE 


be 


McDonnell FIH-2 





ing work being carried on from development through 
production for all branches of the Armed Services by 
Rheem Ordnance. Further example of Rheem's ca 
pability in producing complete warhead systems is 
current work under way on related missile ordnance, 
such as fuzes and safety-and-arming devices. 


To investigate the full Rheem capability for warhead 
system development or production, and associated 
work in the broad field of ordnance, write to Dept 
OR-710-1. 


; 





VESSELS 


Demon 


RESEARCH 













Association Affairs (Contd.) Post and Division Activities 





Proving Ground, that TT-P-664 


Surface Preservation Section Holds ee ee ea 
Semiannual Meeting In Detroit, Mich, °° )\'-° 0 spe coy pane” 
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Executive Board Of Combat 
And Tactical Vehicle Group 
Meets At Chrysler Plant 


the Executive B 





Dark or light, fair or foul... 
ABLE finds True North fast 


Aline your missile-launchers and your mobile radars fast— 






with celestial accuracy —any weather, any time of day. Do it 
with ABLE, Autonetics’ Base Line Equipment. ABLE is 
a portable field instrument designed to find True North or 
any other base line—automatically. ABLE is reliable, easy 








to operate and maintain. . . 
Please write for literature. Autonetics Gi) 
A 


Af sitar A 
A Viv Yi Nor Ame . t . y 
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THE ALUMINA CA 


THIS IS one of our main missile 
launching pads. Someday, when we 
have not only orbited the moon, but 
have sent our gleaming vessels to 
Mars and Venus and beyond, it may 
become a national shrine. With a 
plaque that says, in effect, “Here it 
all began...” 


RIGHT NOW, it’s not especially 
exciting compared to the exciting 
things that have happened above it 
—unless you’re interested in modern 
industrial refractories. Then you'll 
notice that this pad, like other major 
missile-launching sites in the United 
States, is paved with materials con- 
taining aluminas. 


WHY ALUMINAS? Because the 


holocaust of heat from a missile’s 
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takeoff makes the interior of a blast 
furnace by 
modern ceramic tech- 
nology, working with today’s ad- 
vanced an produce an 
ideal pad that takes such a blast in 
its stride . . . and then stands ready, 
willing and eager for the next shoot. 
NO OTHER material 

under them—combine 
ble attributes of high 
strength at high temperatures 
outstanding dielectric propertie 


seem cool comparison 


Because only 


aluminas, <¢ 


in rockets or 
uch desira- 


mechanical 


and complete transparency to elec- 
trical, magnetic and ele« tromagneti« 
fields. Alcoa” Aluminas 
domes, insulators and flame 
aluminum oxide 


today, in ra 
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Here is capability you can see, measure...and use. Capability at 
Hoffman is 3000 skilled people. It is 18 years of experience producing military electronic 
equipment for applications ranging from undersea warfare—to infantry reconnaissance 
—to airborne navigation—to space exploration. It is seven major manufacturing plants 
totaling *4. million square feet... plus a new 60,000 square foot Research and Development 
Center where skilled engineers and scientists are working on electronic and electromechan- 
ical projects for all branches of the Department of Defense. It is the ability to produce $200 
million worth of military electronic equipment over the past years. It is a military backlog 
of $55 million and $40 million in 1958 corporate sales. This is Hoffman — where integrated 


research, engineering and production supply a complete capability in military electronics. 
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POWER SUPPLIES 
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SYSTEMS MANAGEMENT 


HOFFMAN LABORATORIES DIVISION / 
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Significant developments at Hoffman have created positions for scientists and engineers of high calibre. Please address inquiries to Vice President, Engineering 
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YOUR Far East Post Of A.O.A. 


MARKEM FIELD ENGINEER Meets With Japan Ordnance 


KNOWS THE RIGHT ANSWER TO YOUR Association In Tokyo 


MARKING PROBLEM The Far East — of the A.O.A 
assemble t ipan Or 
ciation for a dinner meeting on Thursda 
March 5tl t kyo, Jay 
Presiding officer was the Post president 
e =a P 


Lieut. Col. Clarence Hart, ane 


ter was Col. J. Paul Lawther, cor 
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There’s a fast, safe, low-cost way to proce machines ...new Unitized t A] t of t liseu 
put clear, durable marks on your Printing Heads to combine with other color filn ee 1, f 
and your equipment ... special purpose ma- Admiral Wit { eos bed that 


ordnance item or package 


Markem field engineer can give you chine explosion-proof equipment there must be fewer development project 


full facts. He knows which Markem~ .. . quick-change type for short rums oi) ye healiiaai cat 
machine, printing element and _ spe- thousands of specialty inks and Mf Pa EMA toP ‘ . " . 
cialty ink or marking compound will marking compounds including MIL “''e Cost ane complexity 1 gale 
do the most efficient marking job for spec types — are readily available for “UU l. He also stat ta ; 
you — depending on the size and shape your needs. Get experienced help— ut dependenc uclea I ( 
to be marked, rate needed, conditions call your local Markem man. Markem ll e the ( \‘\ 
the marking must withstand. Dozens Machine Co., Keene 9, N. H. Distinguished guests were \ A 
I 1 Mitus ( f of Naval One 


of standard direct, offset and screen Thar; , f Java erat 
everything industry needs for profitable marking . since 1917 MARKEE ( ntinucd on pf 
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... speaking of 


Missile Ground Support { MOBILITY } 





anmy PHoT 


WE MAY HAVE THE SOLUTION TO YOUR PROBLEM 


When the Army Ballistic Missile Agency needed a small, 
lightweight prime mover sufficiently versatile to trans- 
port almost any size or kind of load, even over terrain es 
inaccessible to other types of powered equipment, they 
came to FMC —and the ABMA Tractor was born. 
This powerful multi-purpose tracked vehicle, conceived 
and produced by FMC for an Army development pro- 
gram, is another result of the more than 17 years experi- 
ence acquired by FMC in designing and building more 
types of military-standardized tracked vehicles than any 
other company in America. FMC’s accumulation of ap- : 
plied knowledge and experience in the field of mobility 
has led to the development and manufacture of missile 
ground support equipment — ranging from small tracked 
vehicles, transportable by helicopter, to complete missile 
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As a multi-service prime mover, the FMC-built 


launching systems. ABMA Tractor is powered for moving heaviest 
From design concept through development, engineer- loads on short or long havis with ease ond 

ing 1 1 leli hedul FMC i dispatch. This sure-footed, tracked vehicle han 
ae livery «hedule — 

ing anc production to delivery on St 1e¢ ule I 1s dies all types of trailers, is equally capable on 

qualified to help you solve your missile project problem. soft, rough or surfaced ground 


Why not consult with FMC at the initial stage of project 
planning? Contact us today for more information 


Creative Engineers: Find stimulating 
challenge at EMC's Ordnance Division 





Putting ldeas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Ordnance Division 





FOOD MACHINERY 
AND CHEMICAL 
seeceanen & 1105 COLEMAN AVENUE, SAN JOSE, CALIF 
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ANYWHERE 
with Motorola 
hyperbolic 
navigation systems 





AA) mMoTOROLA 


Military Electronics Division / cuicaco «+ PHoenix 
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From pin-point positioning of small 
tactical vehicles in combat areas to 
critical, repetitive fixes for long-range 
aircraft, spacecraft, ships and subma- 
rines... Motorola leads the way, fulfill- 
ing the requirements of the military... 
with guidelines to anywhere. 

Based on low frequency, CW phase 
comparison techniques, these short, 
intermediate and long-range naviga- 
tion systems provide precise position 
coordinates without line-of-sight re- 
strictions and with a minimum of con- 
tamination from most topographic and 
man-made obstacles. 

Three typical military programs 
under contract to Motorola in the field 
of hyperbolic navigation are: 


PINS—A short-range position fixing 
system for all ty pes of tac tical vehicles 
and combat personnel. Light in weight, 
accurate to within feet*, this system has 
been reliability-proved under a wide 
range of environmental conditions. 


DRONE GUIDANCE-—An intermedi- 
ate-range system capable of accurately 
guiding drone aircraft. Positioning data 
is provided to within yards* under all 
conditions of weather or terrain. 


RADUX-OMEGA-— A long-range, very 
low frequency system designed to yield 
fractions-of-a-mile* accuracies on a 
global scale. Ultimately, Radux-Omega 
could offer world-wide positioning 
service for aircraft, surface vessels and 
submarines. 


Motorola engineers have also devel- 
oped specialized computers, compat- 
ible with the above systems, providing 
instant readout in latitude, longitude, 
or military grid. In these units weigh- 
ing less than 7 pounds, hyperbolic data 
is translated with a cofiversion accu- 
racy of .OL‘ 


For unclassified* infcrmation on 
Motorola’s extensive design advances 
in the field of hyperbolic phase com- 
parison navigation systems...or for 
details on career opportunities...write: 
Motorola, Inc., Military Electronics 
Division, Dept. B., 8201 E. McDowe ll 
Road, Phoenix, Arizona. 

*Specific capabilities of these sys- 
tems can be obtained by properly 
cleared personnel who establish a 
“need to know” 


AA MOTOROLA 


Military Electronics Division 
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General Twining, Secretary Higgins, 
Honored At Washington Post Meeting 
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Naval Supply Center Is Host To 
Members Of Cumberland Valley Post 
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e LIEUT, GEN. FLOYD L. PARKS 


i ‘ ber of the in &) ince 


Maxwell R. Warden Appointed 
Assistant General Chairman 


For Commodity Divisions 





HENRY SULLIVAN, 


At the U.S. Air Force Heavy Press plant operated by Kaiser Aluminum and Chemical 
Corporation, Halethorpe, Maryland, Oliver-Farquhar automation specialists designed and 
built this press-conveyor set up. O-F live-roller conveyors move the aluminum extrusions 
into the press. The conveyor moves up or down to position the work in the die. Then the 
ram of the O-F Horizontal Bulldozer Press moves forward to straighten the extrusion 
Finally the conveyor moves the work away and the operating cycle starts over again 

This is typical of the automation-minded engineering services incorporating hydraulic 
or mechanical presses and conveyors that is available only at Oliver-Farquhar. Write, 


wire or phone for information. The Oliver Corporation, A. B. Farquhar Division, Dept. P-01, 


York, Pennsylvania. 
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Crosley 
AMG scesoterves 


the Falcon 
Air-to-Air Missile 


Avco’s Crosley Division is a major 
contributor to the production of on 
the country’s most important air 
weapons, th Hughe Falcon missil 
Crosley’s manufacturing faciliti 
skilled personnel and its willing 
see the job through, 0 cheduls 
according to specificatio vain hia 
it a contract to produce st ibilizes 


and flipper assemblies 


For the same reason 
and will none lo meel 

Crosley Engineering toda 
important work on another mi 


the U.S vy's Pola 


Crosley has to its credit othe 
tasks that assisted in the deve 


ol Jup ler, Sergeant and Reedstor 


CROSLEY’S COMPLETE CAPABILITIES 


Together with it 
Divisions, Crosle 
and personnel for 
e Weapon ster 

anitial concepl ft 


i 


Production 
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FOLLOW THAT STARI!! ¢ JAMES S. KNOWLSON, } 


( 


it's always fair weather iy) outer space...and that sim- 
plifies the task of star-tracking and satellite astronomy. 
But it still takes fantastic degrees of accuracy in all 
optical components of these systems to yield accurate 
data measured across millions of light years. Such accu- 
racy is the normal product of Texas Instruments blue- 
chip craftsmen. 


Texas Instruments — leading designer and producer of 
ilicon, germanium, quartz and other optics for military 
and commercial uses — has first-hand familiarity with 
unusual materials suited to specific portions of the spec- 
trum. In one of the nation’s best equipped facilities, TI 
craftsmen grind, polish and coat precision optics with the 
accuracy needed to pinpoint stars at almost inconceivable 
distances. Whatever your requirements eee prisms, lenses, 
windows ...the TI optics team — backed by a full-time 
engineering service and high-speed computers — can meet 
vour needs in any quantity from concept to completion. 
For detailed information on any phase of precision opti 


technology, contact SERVICE ENGINEERING: 


| O OPTICS DEPARTMENT 


Sr. 
TEXAS (Jr) INSTRUMENTS 
‘4 INCORPORATED 


6000 LEMMON AVENUE 


DALLAS 9. TEXAS 


AES TY CSC CR A 
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Filling a powerful place in our nation’s defense! 


GM DIESEL 100-KW. PRECISE-POWER 
GENERATOR SET 


(20 to 1650 H.P. in 
only 3 cylinder sizes) 


Developed in conjunction with the 
U. S. Army Corps of Engineers and 
the Army Ballistic Missile Agency, 
this GM Diesel Precise-Power Gen- 
erator Set combines the time-proved 
GM “6-71” 2-cycle Diesel engine with 
a 100-KW. Delco generator equipped 
with a specially designed regulating 
system for utmost accuracy. 


Weight of the unit is kept toa 


minimum (only 5,800 pounds 
through extensive use of aluminum in 
both engine and generator compo- 
nents. 


Starts and operates in-—65° ambient 
arranged for remote starting 
sensing hydraulic governor on engine. 


load- 


Ope rates satisfactorily on either Diesel 


; 


or JP fuels because, unlike some 4- 


cycle Diese ls, GM unil injectors do not 


IMPORTANT FEATURES OF GM DIESEL GENERATOR SETS 


These compact, highly mobile units are key components of the GM Diesel 


All-Purpose Power Line of engines and generator sets which are 
for example, on the DEW line, in naval transports 
other types of equipment * Engine and parts 


widely used, 


personnel craft and many 


interchangeability permits 


standardization with other GM Diesels used in trucks, cranes, compressor: 
LOX plants and other equipment * Lightweight for maximum mobility—easily 


mounted on Army-type 2- or 4-wheel trailers 


« Trouble-free operation—long 


life without overhaul « Models of varying capacities in 50-, 60- and 400-cycle 


alternating current as well as direct current available 


Regional Offices: New York, Atlanta, Detroit, Chicago, Dallas, San Francisco 


May-June 1959 


Easily paralleled 


Washington, 0D. C 


at Jupiter Missile launching site 


require 
qualitee 
100-KW 


Generator Set is designed to meet the 


This new Diesel Engine 
most exacting performance standard 
in supplying power for radar, ground 
support and other facilities for var 
ous missile programs of the I 
Army, Navy, Air Force and Marin 
Corps 








It takes 
inspection 
to maintain 
perfection ! 


This inspector is checking wall thickness on a 20-inch 
diameter USS National Seamless Steel Cylinder. The 
thickness shown here dramatically illus- 


14-inch wall thickness so 


heavy wall 
trate 
common a few years ago in the pressure cylinder field. 
National Tube has been a leader in the development 
of heavy wall cylinders, up to 3-inch thick walls, for 
toring gases and liquids under pressures as high as 
10,000 psi. 


the change from the 


lf you have a gas or liquid storage problem, you 
can count on the strength and dependability of USS 
National Seamless Steel Cylinders. Write to National 
lube Division, United States Steel, 525 William Penn 


Place, Pittsburgh 30, Pa 
USS 


st and most experien« 


of tubular products 


National Tube 
Division of 
United States Steel 


| 











NEW DEVELOPMENTS 





New Sonar Facility 


cle ) tion of subn 


“target sub, spark sound 


loudspeaker for conduct 


Diagram of tank shows 
source, hydrophone for receiving echo 


ing air-into-water sound tests, and camera for high-speed photos 


sonar test 


New 


Jive 


Army Tank 
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WESTERN DESIGN developed the X-15 nose gear with 
a unique “shrink lock” that holds the strut safely com- 
pressed under 2.6 times the normal compressed pres- 


sure, When gear is dropped, lock automatically releases 
and strut is fully extended. Steel parts are heat treated 
260,000-280,000 psi tensile strength. 


More than 50,000 landing gear units 
have been produced by WESTERN DeE- » 
SIGN, as well as other proven airborne " 
components, assemblies, accessories, i 
systems and ground support and ‘ 
ground handling equipment. Engineer- 


/ 
ing skill, experience and extensive pro- 
duction facilities are available to you. ‘ 
Call or write today for 28-page 


facilities brochure. 


DIVISION OF U.S. INDUSTRIES, INC. 


Santa Barbara and Montebello, California 
7701 Telegraph Road + Montebello, California » RAymond 3-2611 
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Why it pays you to specify 
Bendix QWL Electrical Connectors for use with Multi-conductor Cable 





kor use with multi-conductor cable on missile launc hing, tional cable loc king produced by a cable accessory designed 
ground radar, and other equipment, the Bendix* QWL to accommodate a Kellems stainless steel wire strain relief 
Mlectrical Connector meets the highest standards of design grip. e Prevention of inadvertent loosening insured by a 
ind performance left-hand accessory thread. e The high current capacity 


and low voltage drop of high-grade copper alloy contacts 


\! \ luty waterproof power and control connector, the - - 
wav Yy-<« iterproof po co ol co cto Contact sizes 16 and 12 are closed entry design 


QW. Series provides outstanding features: e The strength 
of machined bar stock aluminum with shock resistance and 
pressurization of resilient inserts. e The fast mating and 
disconnecting of a modified double stub thread. e The 


‘These are a few of the reasons it will pay you to specify the 
Bendix QWL electrical connector for the job that requires 
exceptional performance over long periods of time. *rravemay 


resistance to loosening under vibration provided by special Export Sales and Service: Bendix International Division, 205 E. 42nd St., New York 17, N. Y 
tapered cross-section thread design, (Easily hand cleaned Canadian Affiliate: Aviation Electric Ltd., 200 Laurentien Bivd., Montreal 9, Quebe 
he Factory Branct fices: Burbank Calif Orland Florida Chicag | Teaneck 
: . . N “ - ° - 
when contaminated with mud or sand.) e ‘The outstanding Geer fetuses Gites, Contans Geetiin, Wadtinatets Walenen, Be < 


resistance to corrosion and abrasion of an aluminum surface 
with the case hardening effect of Alumilite 225 anodic 
finish. e The firm anchoring of cable and effective water = P a a 

proofing provided by the cable-compressing gland used Scintilla Division ii” 
within the cable accessory. e The watertight connector 
assembly assured by neoprene sealing gaskets. e ‘The addi 


Sidney, New York AVIATION CORPORATION 
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AND FIRE 


THE FACTS ABOUT MAGNESIUM 


There are many misunderstandings about the 


lightest structural metal... Here are some facts 


everyone in manufacturing should know. 


as ingots and thick wall « istings are 


\ AGNESIUM is being used today 
i difficult to ! 


in many varied applications. ignite because heat is con 


Some of these uses involve normal ducted rapidly away from the sources 
operating temperatures while others — of ignition. If the entire piece of metal 
involve clevated temperatures rang- can be raised to the ignition tempera 
ing from 500° to 700°F. and above. ture (about 1200 F. for pure magne 

Such items as ladders, luggage, hand sium and many of the alloys) self- 


* 


sustained burning will occur. 


and skins are 
where igni- 
tion is improbable. Supersonic jets and 
missiles, however, rely on macnesium 
alloys for dependable performance at 
the elevated temperatures previously 
mentioned. 


trucks, aircraft wheels 


all used at temperatures 


Yet some designers, engineers and pro- 
hesitate to work with 
they have heard 
What are the facts 
useful metal? 


men 


be CuUuse 


duction 
magnesium 
that it “burns.” 
about this highly 


The National Fire Protection Associa- = j 
tion combustibility of 
magnesium as “The ease ot 
ignition of magnesium depends to a 
large extent upon the size and shape 
of the material as well as the size or 
intensity of the ignition. In 
the form ot ribbon shavings, Or chips 
with thin feather-like edges, or grind 
ing dust, a spark or the flame of a 
match may be start the 
material burning. Heavier pieces such 


discusses the 


fol AN ACETYLENE TORCH fails to sustain igni- 
OlOWS 


tion of this magnesium casting, 
prolonged contact. Heat is conducted rapidly 
away from the point of application 


and 


with 


Hundreds of foundric ; 
working fabric itors work 
sium every day Because these firms 
know how to handle the metal, the 
incidence of fire ittributed to mag 
nesium is Very mall 


source otf 


suffi int to 








DIRECT CONTACT with an open flame will not ignite magnesium alloy in this application 
Magnesium griddies for cooking have been in use for many years 


FOR FURTHER DETAILS on safe handling of magnesium, contact your nearest 
Dow Sales Office or write to THE DOW CHEMICAL COMPANY, Midland, Michigan 


Department MA1482DF5 


YOU CAN DEPEND ON 
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even after 


It is important that proper machin 
shop pra tie und rules of l 
keepin be tollowed, Corre 

tools will decrease tool pressure and 
friction on the W rh prevent tt 


high 


peratures enough to reach the 





GOOD HOUSEKEEPING, proper machine shop 
keep risk of fire to a 


practices minimum 
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z ‘ ¢ } rar ted] 
- mevice Hie epeatedi 
z = subjected t t evere mechanical blow 
= CUSTOM SERVICES Reticles for Optical and Photoelectric Instruments - 2 
P| Precise Photography + Precision Patterns m 
3 _ | ~ New Army Truck 
re) on Glass & Metal - Electroforming and Electroetching - Q ; 
4 he first of a new famil ! 
z Circular, Linear and Cylindrical Dividing > | , \t 
@ 4 truck the \M410 bee uccesstu 
°o : ° . . , : 
“ PHOTOELECTRIC DEVICES Shaft Position Encoder - Pulse Generators - s levelo for t Army by the Chr 
. Readout Devices for Angular and Linear Position > C ra Phe ne intermediate-dut 
= S truct 1 ive al i ite x0 
Mo OPTICAL INSTRUMENTS Optical Coincidence Reading Systems - Collimators - x ceili “aiiaiae er eee ce i aie 
° Special Optical Instruments = tio and 50 t better fuel mil 
e © i ct t » { 1¢ i Cad { 
PS m int c rz te tric hu 
a SURVEYING INSTRUMENTS Transits - Theodolites - Levels « Alidades « Rods - by the XM4I 
oO ~ ntuall e replaced the 0 
e Plane Tables - Field Equipment ° serps 9h 
= oe Usi ilur integral bodv-fra 
. , z , "1 
ra) HYDROLOGICAL INSTRUMENTS Current Meters - Water Level Recorders - Hook Gage: 3 c é tructed that it will 
ws 2 float when empt ided. An 8-cylinder 
r= METEOROLOGICAL INSTRUMENTS Wind Direction and Velocity - Pilot Balloon Theodolites lf ‘ F entual 
s re) 
> TESTING INSTRUMENTS Smoothness. Stiffness, Porosity, Sizing Testers for z “ 
‘ die i ‘ ‘ 
4 Paper & Textiles < se Ge 
S ~ ce f the Rx® NVAIO le 
: = 
s SCIENTIFIC INSTRUMENTS Standards of Mass, Length and Volume m t the t ul 
S 1x4 ft ermediate 
. fa } be achieved 
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BRAID-LOK PERMANENTLY ATTACHED ' 
| 


PN Py?” PNY am f 
PP?) 4 
* ** 


“super-gem”” DETACHABLE, RE-USABLE HOSE ASSEMBLIES OF TEFLON 


HOSE, END FITTINGS and ASSEMBLIES —— - = 























MS “) FLARELESS TUBE FITTINGS FOR AIRCRAFT and 
MISSILE 


eo HYDRAULICS 
and PNEUMATICS 
CLUSTER and SWIVEL FITTINGS Tan 4 


WEATHERHEAD 


FITTINGS 
and COMPONENTS 







HYDRAULIC and PNEUMATIC CYLINDERS Designed and engineered 
for lightweight, simplified 
configuration and 


dependability. 





QUICK-DISCONNECT, SELF-SEALING COUPLINGS For quality and reliability 


= ° 
te ““super-gom" e where it counts, 
— “specify WEATHERHEAD” 
Dupont Trademark 
FORGINGS (cored and solid) Write us today regarding 
your special 
requirements. 
J hwilreg Shwerd In Canada: St. Thomas, Ontario 

Export Cable Address: WEATHCO, Cleveland 


-.. beyond tomorrow 


WEATHERHEAD AVIATION and MISSILE GROUP 


oo ree cee remase. 


IJIN ie iS 7” : . allen ins a 












an 
WESTERN DIVISION SPECIAL PRODUCTS DIVISION EASTERN AIRCRAFT PRODUCTS CORP 
1736 Standard Avenue 300 East 131st Street 229 River Street 


GLENDALE, CALIFORNIA . CLEVELAND. OHIO ORANGE, NEW JERSEY 
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New Developments (Contd.) 
through independent suspension on all 
wheels. 
[The 8,000-pound, air-transportable 
X M410 was developed by the ¢ ysler 
@ PROVEN SOUTClE _ corporation, Detroit, Mich. under a r 
search and development contract with tl 
OF FIBERGLASS CONTAINERS AND Nasr Chndioniees Caves 
INTEGRAL GROUN HANDLING TRAILERS 
wel ASW Weapons 
<a _ Three new antisubmarine weapons are 
er > | part of the Navy tepped-up underwater 
, LOADED CONTAINERS ordnance program to combat the growing 
Measuring 18%" long, 4%’ : 
diameter and weighing up to | >Oviet submarine threat. One of the wea 
' 4800-pounds when loaded with [ons is the ill and versatile Mark 44 
' in-flight refueling stores and |. 1 4 , an . + 
integral trailer,can be stacked |‘) PSV Like the smaller Mark 43 , 
‘ 3 high to conserve storage | Mark 44 is a target-seek torpedo, elec 
{| space trically propelled. It can be launched ft 
| both aircraft and surface shy 
Two aircraft-launched mines complete 
! the trio of underwate eapol ri ie 
FAST UNLOADING OF ! designated Mark 52 and Mar! can be 
REFUELING STORES launched from the latest | eed a 
Less than 60-seconds required . craft at extret ly hich altitude with pi 
to remove end sections 
through use of unique Vee point accuracy. 
band clamps, greatly speeds 
unloading of stores on integral . . 
ground handling Harco trailer ‘ Missile Scorer 
Developed b scientists of the Air Re 4 
earch and Development (¢ I's A 
Proving Ground Center, I \ir Fo 
Base, Fla i ( mote i\ ey 
TRAILER IN PLACE enlted » SE < 
FOR RETURN TO BASE - 4 
Harco Containers are a com tells a pilot just how clos« t 
plete system for storage, trans are comi to the get 
port and ground handling of | + , , 
critical stores; important part n ' Po mign ce target 
of system is Harco developed missile ire immed to t target 
trailer which is returnable | ioht dist ma - i ae 
within container for re-loading Y a SHEN G nce actice »> tha t 
target 1 t dest ed each time m 
sile is fired. However, the pilot needs to 
know just how much this “miss distance 
END SECTIONS REVERSED was to determine if the weapon functions 
FOR RETURN SHIPMENT lated 
Overall length is reduced by eit “7 
half for empty-return ship Ne ' Mounted in either towed- or free-fl 
ment, conserving valuable \ r Q } 

, jtargets, the pound scoring unit sur 
shipping space. Use of fiber : : 
glass reduces container weight | rounds the target with electr gnets 
by 60 iS impervious to rust j radiation When the missile pass ' 7 
or corrosion; easily repaired in ; iti : — 
the field | Nn the target, these radiations are reflected 

triggering a relay that transmits the n 
. sile’s miss-distance to the “attacking” 
pilots plane, the target aircraft, or to ol 
servers on the ground 
Harco Containers are the only fiberglass containers for storage, transport 
and handling of in-flight refueling stores approved by BuAer. Features . ° ° 
' Satellite Com 
include 60% reduction in weight, reversible end sections to cut return ommunication 
shipping size by 1/4, integral ground handling trailers for stores, 60-second A significant advancement in proved 
availability of stores through use of quick release Vee-bands on end sec- communication systems for man-made 
. } 7" TT) 
tions. Two years of field service prove their superiority. Other Harco Con- satellites has been achieved in the Philco 
»cearcl ] ‘ } " lean rit 
tainers available for missiles, jet engines, re-fueling system components, research laboratories by the developm« 
¢ 11 . ‘ F ’ 
electronic equipment. f an all-semiconductor (tubels ) 2000 
megacycle uurce of microwave power 
Which would enable future U. S. sateilit 
a Va / to transmit in the desirable 1,000-2,009 
5 , . VY, NV | | 
3 ‘ _ 14/7 at megacycle range without increa y weight 
ace —_— Zi G eaRTRS 
— <—_ / or size requirements. In addit voltage : 
write for literature and quotations on your con- needs are | than those of vacuum-tuls 
tainer and ground handling equipment requirements, = — ‘ 
EMPLOYMENT OPPORTUNITIES FOR TRAINED MECHANICS oad or other equivalent syster Phe wel 
o frequency band used f atellit a 
limitatior rat He i ig 
A DIVISION OF HARBOR BOAT BUILDING CO ; ionib% 
frequet i 
258 CANNERY STREET, TERMINAL ISLAND, CALIFORNIA Adidas 




















PRIZE CATCH! 


Raytheon’'s sonar detection system 


hooks underwater prowlers 


The so-called silent world is actually rife with noise. Fish, 
porpoises, whales—or the cautious “breathing” of a prowling 
sub—all are identified by the new underwater sound equip 
ment pioneered by Raytheon. 


A major contract for this radically new sonar system——th« 
AN/BQQ-1——was recently placed with Raytheon by th 
Navy for its expanded atomic submarine program. Thi: 
sensitive system — still highly classified — performs search 
attack and communications functions. 


Here, as in other areas of advanced electronics, the men 
and women of Raytheon are contributing to U.S. strength 
and security. 


RAYTHEON MANUFACTURING COMPANY, Waltham, Mass. 
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IN A CLOUDED MOMENT OF DECISION, Librascope Ail 





borne Digital Computers read-out accurate data... providin: 





Mid SPACE ARMAMENT 


PAPER DESTROYER 
NEEDS KO | cc 





Space Capsule 





: 
AUXILIARY FUEL | iirona 
TESTED, PROVED, AND RECOMMENDED | «=: quarters at the Na cop pt tng senate 


FOR MILITARY AND GOVERNMENT USE np tienda a Oe 







Ps r ent ft vit mn esc 
ON-THE-PREMISES A eases trannies Bi 
SECURITY 4 , 
f | N il ree 
_— 
i Xu 
| ey ( 
( () ( 
, } i il ( i ( ] 311 
1 trajec I c flo 
; litt + ¢ 
LOADING renee 
COMPLETE t the test ¢ 
DESTRUCTION 
¢ he ill } ' ‘ f n 
For positive destruction of paper material in any emer- 
gency, this Silent Glow unit is your only choice... | resent equipment consists of ( 
because it needs no auxiliary fuel... because it operates e hott » ghost lonath ol —- 
completely independent of any main source power = Pee er F thy 
supply we coe: i Se DN a 
The Confidential Paper Destroyer’s unique process vt 
of triple chamber hydroxylative combustion reduces the 
toughest cardboard and paper material to an unphoto 
graphical snow white ash! Foolproof security is ensured I I t 
by dual heavy-duty locks, each of which requires a 
different key. Installation can be indoors or out, without 
nuisance Of smoke, odor, fly-ash. Loading is fast and Submerged Spaceman 
casy——material can be bundled and packaged with no 
loss of effectiveness in burning Recent Air Force studies suggest that submerging at 
This unit has proved its value in_ installations ter inside hi ce cd 
throughout the world... atomic energy plants... mili- the 1 celerat nec 
tary stations ... foreign embassies, banks, and security- 
wise Companies { 1 tant ' ~ ' f 64 ‘ 4G 


Several models available. Write for complete infor- 
mation and a list of noted users 


NT GLOW [°° rejurted. Experience ot 








-"2 tds tac 
c ORATION a a 
879 WINDSOR STREET, HARTFORD 1, CONNECTICUT | | terme 
952 ORDNANCE 
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IN A CLOUDED MOMENT OF Decision, Librascope Ai 


borne Digital ¢ omputers read-out accurate data providn 
i ntormation @ J /iv 
reason: experi need I ibrascope engineers concelve al d 
design computers and systems compatible with input data 
Optimum system accuracy and reliability at minimum size 
and weight is achieved. ® In the field, Librascope Airborne 
Computers are proving the dependability predicted in lab 
oratory tests. Many military systems rely heavily on Libra 
it and controls for right answers when tl 


scope equipme I 


need them Adaptabli fo your needs are our two decad / 


experience creating COMPUTERS, CONTROLS ul SYSTEMS | 


both 1 uilitary and industrial usi 


right 
answers 

when 
you 

need 
them! 


evelope 1 B GENERAI 
coher sepeichrhendaen acres CORE PRECISION 


COMPANY 














BASIC BUILDING BLOCKS 




























SERVO SYSTEM COMPONENTS HYDRAULICS 


z 


Servo Vai/ves 
* Two moving parts 
¢ Anti-clogging 
over size orifices, 
high pressure clearing 
¢ Flow rates—0-5, 0-10 gpm 





¢ Servo Motors—Frame 
Sizes 5-25 
¢ Synchros and Resolvers 
Frame Sizes 5-25 
; ¢ Tachometers— Damping 
| Rate, Integrating 
¢ Transistorized Amplifiers 
High Temperature 
2.5-16 watts 





Pr Systems 





For hi-performance 
6100 Series Servo Valve hydraulic or pneumatic 


Synchros—Size 25-—-20 sec. max. error 
missile control. 





COMPUTERS INERTIAL GUIDANCE 


oi S 


Great Circle Course Components include 


. 
‘ floated gyros, single and 
at vig one 
» tnortia! Fesition two-axis accelerometers, 
¢ Guidance . first and second integra- 
* Analog and Digital for tors, computers, Com- 
plete systems in produc- . 





Missile Applications tion for major missile 
applications feature high 
accuracy, long-term re- 

25 Ib. Inertial Platform liability, light-weight 
construction. 


Navigational Computer 








GYROS GROUND SUPPORT 





¢ Rate-floated Integrating ! 3 Completely integrated 
Spring Restrained - ground support equip 
¢ Vertical Miniature > ment based or unique 
Self-Contained Kearfott test equipment 
¢ Two Axis Free For = ; modules for analog 
Missile Control digital, manual, sen 
e Directional, Conventional automatic or full 
and Roll Stabilized — matic testing 
e 3 Gyro, 3 and 4 Gimbal nents, sub-sy 


Platform systems 


Miniature Floated Gyro e North Seeking Theodolite Digital Logging System 







































ited teh’ "7 Wd Engineers: 
Kearfott offers challenging opportunities in 
advanced component and system development 
)))) 
Ww id Stri " 
« Waveguiges, Strip 
Transmission Lines, Kea tt GENERA Lo 
Ferrite Components PRECISION 
¢ Radar rf and Antenna COMPANY 
Assemblies : 
¢ Transponder Systems, ° 
Target Simulators, KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
Test Sets A subsidiary of General Pre  Equipme ° 
¢ Traveling Wave ee 
Antenne Array Assemblies h Ce . 
| Ne vost © N Ave - 
™ — 
954 ORDNANCE 











MATERIALS PROGRESS 


George S. Brady 

















The Rare Metals.—RKequirements for Ytterbium bor ct 
new military products have made ett the \uclear Corpor 
ciency of operation plus savings in weight bank, Calif., is now produc 
and space take precedence over cost. Thus metal of ninety-nine per ¢ 
there has been rapid development and fabricated ipes as well 
commercialization of rare metals that ingot | meta ’ 
otherwise might have taken decad t previously only in the fort 
bring out of the laboratory stage. One o Samarium metal of ninety 
the newest of these is rhenium metal purity also is beet t 
some time enmtor col il t ' 
nstitute pre vy the ibilit is ¢ ta 
reduction of Now clear cont » 
the (/ ‘ ’ , Pprer ( mpar i nt rowa ! 
not only commercialized the production ot 
the powder obtained from molybdenu Yttrium Uh ireau 
opper of throug in ammoniut er partment of the Int 
rhenate stage but 1 11soO ry the rod ‘ 
metal in the forms of rod, strip, and wire melt 2? 
ha ii ‘ 
Rhenium.— Rhenium is a silvery-white eit ppl to struct 
corrosion-re tant metal wit " ( cl react 
point at 3,180 egret cel Ie iimest esti ‘ D> t 
is high as that tu tel i tract t 
electrical vit tha t t i und t 
does not be ttl ! it Fa ‘ 
It is tl iluable fo lament 
con ent ectronic tube In elect Phulium 
cal contact it ‘ exceptiona metal t t ; 
fe, twenty times that of other nor int + 2200 ' 
ed metal \ plat m-rhenium ther which 1 ra 
couple will ve double the electre tive | Lh t 
force of a plat rhodium thermoco rT T, thes 
le. at couple made with rhem | ra met ‘ 
tunesten « he ed for temperatur to with ¢ ul ; 
>500 degrees centigrade , , i 
The meta i close-pac ed hexa mal t 1 ! 
crystal ructure vhich ike t more are beir oo 
in advantage ere strength and stiff High-Temperature Alloy 
ire re ‘ finn e clectr T froma . . , 
tructural part M 
thece rare etals are expensive halt ‘ 
, 2? (KW) , rT ‘ TT) ‘ hyiot he« ‘ . , , ; 
the 1 wntit wmmally required tor t 14 
electronic a trument use t 10 ! 0.7 " 
eatly to ) ll cost cor rl rot It ‘ 
vith the effici y achieved l r ral ye t 
the rare etal , lely listri t, 
nature. and are rare « , that ertic 18 ' 
they are difficult a wile tn extract of 
thi Stage ot levelopment 1 the I Aluminum in Missiles 
lantitie é the woul t 
Known ore 
{ lonel rad msultoy , necr lor { 
author, and r, Washir D. 
lle isa ) ’ thor n the fie ( 
f ay y P j 1f r , ' 
; a } et =e : 
fron on ti ( f 0) 12 
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MACHINE 
BUILDING 
PROJECT? 





CONTACT 
EMHART! 


Our ! et “EMHART 


J f jou a qu / 
hriefing of ‘7 ype 
mt Mar f rir r 
f art Mz ifactu } 
Hart? ‘ 
( ‘ ‘ 
( 
>> 











ARMS THE 
MARTIN MATADOR 


United Caravan Axles are engi 
necred to meet the most stringent 
military specifications. Caravan 
axles are a part of Military 
support handling equipment all 


round 


over the world 


United works tn fullest coopera- 
tion with its customers to supply 
a product that meets Military 
Specifications. Hubs, whee ind 
spindles are manufactured to Mili 
tary Specifications such as MIL-W- 
8005 and others. United Caravan 
Running Gear can be supplied to 
requirements ol 
id other military 


meet all mobility 
MIL-M-8090 a 


Spe ciiication 


The newly d veloped light- 
weight United Air Flite Unit, is 
designed and engineered for greater 
and more versatile performance 
and has been approved through 
military testin 


Tren 
ae Oy Write today for the new 

- illustrative United Catalog 
a 


THE UNITED MANUFACTURING COMPANY 


5250 Dobeckmun. Avenue «+ Cleveland 2, Ohio 





1¢ United there is No Substitute for the 
Desien and Manufacture of a Superior Product 


West Coast Div.: The United Caravan Axle Co. 1326 
N. Tyler Ave., El Monte, Calif., Gilbert 3-4153 
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treng 70,000 pounds pe 
ed forged aluminum ring the air quare cl wit 1 yi t1 t 
1 fix 60.000 ( 
| of 6 t 
la t e Art 
Uranium Metal. \bout 4,360,000 t 
et ( era ().27 eT ¢ 
ul .) ' 1 Stat 
~ \\4 ‘ 
, V¥ i 
, . 
Aluminum Cans f ‘ ( 
f y ; { ? i { tte ? 
‘ P , — 
, ’ 
} ‘ ( , ‘ 1 t or 
ri ri t pa t , rpor wie? 
, 4 \ ‘ 
i 
( If i 
t 1 ( t " i f ‘ t o har 
P f f ; 
eat ( ‘ 
, ? ‘ 3 
P f+ 10) part 
New Synthetic Rubber 
t t ca re | ) iracte tis ; tural 1 
‘ ) hy Senlt to 1 ¢ + vnt 
( x 
‘ ' ‘ 
, 
1) tained ' ‘ ™ 
‘ xluce 
t ( tie , r ) 
| tr 
” , 
) ) : , babe 
‘ I] 
| 
"\? 
t ta In ta > 
tic | ; ' 
P bate 
é ‘ vette 
iM 
} ! 
‘ , ‘ 
, | ’ r ; 
Ultrafine Powder I 
| Pi , hun () . eot 
( \J she vr . ‘ ' 
r ; } 
i i 
i > | 
) it ‘ 
( 
0 OOOO04 Ov t 
O- 1 l tick Ceramic Magnets ] , P 
( ' ' 
yi . re-eart : 
| 
1 {) 
r ty; ‘ ‘ ( 
P , ‘ 
( 
Aluminum Plate [ Con ( { r ‘ 
’ 
lye? flat cr t , tes 
t i ct t ” 
f ‘ 
Pho Plastic for Missiles.—Ouartz-reenforc 
! tre t ! red plastic for mi | nd other eat-re ‘ 
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AIRCRAFT 
DALLAS 


eS re = I et ae oe oe ere ~~ 








with ALL-JET TRAINING 


On March 13 at the Naval Air Basic Training 
Center, Saufley Field, Pensacola, Florida, the first 
student pilot in Naval Aviation history oloed a 
primary jet aircraft without previous propellet 
driven aircraft experience. The flight was made in 
a TT-1 “Pinto” designed specifical 


for all-jet training. 


The first primary jet trainer ever purchased | 
any of the U. 8S. military services, the P 
designed for today’ et age. It is built close 


along the lines of high-performance jet fight 
aircraft and gives the student pilot the “feel 
jet training from the very beginning. 

With its high safety standards, fine handli 


characteristics, optimum maintenance pro 





NAVCAD Earland R. Clark of Stroudsburg, Pa., receiving congratulat ; 
Rear Admiral Joseph M. Carson, Chief of Naval Air Basic Trav g and overall reliabil LY, the Pir to | an 


mary jet trainer. From initial cost to opera 












and maintenance, it is designed to provide bette: 
- i 

pilots al le CO tl, in le tirne \ | na { 

the Navy a decided edge in the ever-advan 


pace ol military jet aviation. 


SYSTEMS MANAGEMENT DEVELOPMENT 


(0) 
ELECTRONICS © AIRCRAFT © MISSILES 
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first voice 
from space 
uses 
Sorensen 


power 
supply 





Sorensen miniature transistorized power 
supplies, inverters, converters 


U.S. Air Force photo 


Last December, a Christmas message from outer space heralded a new era in radio 
communications . 

Coming from an orbiting, 80-foot-long U. S. Air Force Atlas missile, the voice 
was broadcast over U. S. Army Signal Corps designed communications equipment 
We at Sorensen, are proud indeed that a miniature Sorensen transistorized power 
supply was selected as part of this communications equipment. 


Transistorized supplies for every purpose. Sorensen manufactures a complete 
line of miniature transistorized power equipment including: highly regulated a-c 
powered d-c supplies, dc-to-dc converters and dc-to-ac inverters. They are rugged, 
compact and as simple to incorporate into your equipment as an ordinary trans 
former or other ‘‘potted’’ component. They are available in an extremely wide variety 
of input-output voltage combinations and current capacities. Write for complete data 


SORENSEN & COMPANY, INC. 
Richards Avenue, South Norwalk, Connecticut 


Sorensen 


WIDEST LINE OF CONTROLLED-POWER 
EQUIPMENT FOR RESEARCH AND INDUSTRY 


IN EUROPE, contact Sorensen-Ardag. Zurich, Switzerland. IN WESTERN CANADA, ARVA. 
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, S. A., Mexico City. 
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The pure 
developed 


mpany 


estos. 


Insulating Fiber 


odau 


titanate 
2,500 degre« 


1 


it will withstar 


peratures to 2,200 


Po 


f 
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T/i combat surveillance 


Stay ‘home’ and see more 


Aggressor terrain and positions are open secrets to Tl-equipped recon 
drones and snooper aircraft. Field commanders can now reconnoiter “in 
person” far behind aggressor lines without leaving field HQ. Instant, accu- 
rate, continuous data on thousands of sq mi of hidden territory can flow 
into headquarters in the time one foot vatrol could complete its mission. 
Hundreds of targets can be spotted, evaluated and brought under fire in 
the same time interval . .. most of them within seconds after detection. 
“ie This capability exists now at Texas Instruments. For detailed dis- 
cussion, military and industrial personnel with need to know please write or 
call: SERVICE ENGINEERING DEPARTMENT. 
RESEARCH/DESIGN/DEVELOPMENT/MANUFACTURING of systems for: Air trafic control e Airb 


early warning e Antimissile e Antisubmarine warfare e Attack control e Countermeasures e Missil 


Navigation e Reconnaissance e Space electronics; and on detector cells, engine instruments, infrared, interes 


microwave, optics, sonar, tele metering, time standards, timers, transformer and othe precision equipmen 


enniitediiaitia taints TEXAS Jap INSTRUMENTS 
WU INCORPORATED 


; 


6000 LEMMON AVENUE 
DALLAS 9, TEXAS 
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ies. Saterials Wrearess acute) 
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“THE MILITARY REQUIREMENTS FOR MOON BASE” 
This is the title of one of four major proposals developed 
within the past 12 months by Martin for the military and 
astroscientific branches of our Government. The impor- 
tance of this proposal is two-fold: the inevitability of 
an actual moon base program by this country within the 
next 5 years, and; we could and can undertake such 
a project now — not in theory but in “hard” engineer- Low-Manganese Steel.—Jo» 
ing design. In preparation for that inevitability, Martin : ° 
already has built the capability for it. One important 
step was the creation of the Space Flight Division*, 


which is now directing Phase 1 of Project DYNA-SOAR. 


New Stainless Steel 


* The Space Flight Division is one of the 7 divisions of Martin 


Le. a ee fe, 


BALTIMORE: DENVER: ORLANDO 
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ROCKETS AND GUIDED MISSILES 






































° . 
Alfred J. Zaehringer 
Astronautics t successfu ible. What 1 elieved to be tu ‘ a 300-mile orbit. The muillion-pout 
terplanetary probe—t Army Pioneer resulted in the weak and often intermit cluster will raise this to 19,000 pounds. A 
1\ pped past the moon (missing it by tent radio signal 6-million-pound cluster would allow 150, 
ibout 37,000 mil ind started to orbit Launched trot Vandenberg Air korce 000 pounds in orl For the 22,000-mile 
the is a m pla rint time 1 Base in Ca ria, the ew itellite ve orbit \tla it staging give 1,300 
thout 392 da lop speed of the vehicle icle is a 2-stage rocket. lirst stage is a pounds and 3,300 pout 
is 24,791 mil ul ir or about 199 Thor IRUM with a burning time of over pound cluster. Atlas, with staging, could 
hour over escape speed at an alti 0 seconds. Second stage is a special land 730 po 
tuck f () e top peed i Lock cd ‘ ck owe | 1 i An poul cluster 
it the cl ( ted t ¢ crait Co rat 1 Hustler rocket engine the mo ( 
the ’ dua down, As it white 1 nitric acid a I?-4 placed on the 
i lt t er Va est ited (jt r | ‘ str i cal la mr the mulhon-pound ¢ ter 
t about (wy " ) r t il ce the ( I about 
Irip time to the t ot the moor thirt ve ¢ Ossi ( itel Missiles ’roduction of the Atlas 1 
Va il it 4] ut I hie itterim pow ite t the moor Mar Ve now V« ‘ i i rt ict if 
t the tr ent icl ibout 13.4 ,ASA recently has outlines me of everal Atl sunchi te mea 
und of payload rave out after YO these 1 Oo vhich wall « t about one that Ome yperational ‘ 
ue rata tance of about 400.000 billion dollar available bv the end of this vear. Initial ° 
les from the eart ltla ! Wit \t f t-stage test d ti th the Tit ICBM see 
thona el wutie ind Space ooster. t vehicle will have moe d to be ironed out tructi i et 
d strat prol l a first-sta i ird nd tage i ( iny started o t lene rer 
\r illist li le \ven Jupiter illistic lalx tor i third preparat r ite for the s« ° 
«ket. Upper sta 1 Jet Pt wot tage cket, | ( t it 1 ond ICBM ( Cve t the 
taht itor ( t rocket ()ver rep ted ( ittempt to L pay M itemal ha not yet ap 
I ke t e 4-sta ocket is about load arout ] tt veared, t 1 laune ilo 
t. Total laun eight was ap l tles Wit the tl first for t t CBM are report cle 
ro ite O00 pour The final ta oostet 1 th | t eC ri t t t Mojave Jesert 
tuge 1s ¢ xcted to have a lifetime equal ol tau ihout 3.000 pound f pavload Calitornia 
t t of u ‘ he « ted at a tit P if 200 Both t ) ] | r and the Chrv 
et t tull ard i 21 mile ibove the eartl ler Jupiter M ire if eri rod 
o 1) anne meter sphere ilso wa Centaur \tla vit ene fuel ) tion wit t tities gol erst 
laced rhit | \SA. Greatest di all bo las a first stage « d with to Europ r is already in It ind 
é bat fre t! eart is ovet t rt h-ener t ae Jupiter v ) »> to NATO countrt 
AULT i t osest point 4 43 velopment. This vehicle 1 ected to lk Italy, lranes rke or Greece 
pete time 1 ead il 1 ee eat The oO int race ent for 
! il hundred yea \ 1 Phi nf ration ld ea Redstone—t \ Pet I 1 ile 
t te 1 i wit cluste ot to i! e-chamlx ] mil ippear to he id tor testing soot \ ¢? 
cl ! I | | | ion-pound thrust engine Other taves million mtract was recently led for 
m t irtl er Althoue! you Iso be ed. The et however construction of a test launch complex a 
cur ittern cre the mstrument re not expected to b ivailable for an Cape Canaver il Ila The Martin-b t 
r ft el t of the stellite rth e vears ' le " e of 500-750 mile 
ud ti interpretat d cult wun The ] milli ind-thr t hree air-t ri! | ire also in th 
| ’ uledit il | | \ il tard ( ( lu ter now bet Y | ed the new ilo y Vit ther rt-ral rock 
iteliit ul dat I irly launching Arn voul e used to prope it et NATO tri will end $500 
() | ‘ tior atin thy taged vehicle. FI t tests (wit Atla million to 1 the ground-to-air Haw 
ther | lata t the magnetic ita or Centaur upper sta 1 defense missile and negotiati ire pt 
ld th eartl prrie " earl i 1960 ceeding for othe moni for the Fale 
| t t th ( polar) orbit it An NASA, all-solid-propellant ur-to-air n le 
1s estahl { \ Force D itellit ’ le the S t ¢ ld orbit up Here t the new Sparrow ITI 
‘ tellit i while it wa t to 150 pounds. Contracts for thi ulti has beet own f the t e by the 
now! vhet r t rocket hac ictually t d. 70-foot-lor rocket e been let Na V Tt iir-t ur missile i i new 
wre t hit lowey , { ind first tests are slated for 1960 st lance system that mak it 
ct ! ( i t tracki i r-Flustler Phi itellit vehicle i more versat ipo! It is eight inche ° 
now cali | the D co re I 1 1m diat eter lt velve teet lot y A cor 
r to that described above enti il 1 used. The other 1 
Mr ’ r, pr Imert | the NASA-ARPA-services tean le, the ¢ uir-to-air missile, is now 
’ f Vicl xected to have the follow1 ‘ ibili yperational a ith the Falcor The : 
4 ) ro ifws t vithin the next few y Atla vit (x e ron t t ed with a nucl r war 
‘ lw rof , taging, will be able to plac 10) nd head 
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The Radar Course-Directing Centrals designed and produced by Stavid for the 
REGULUS missile provide the Navy a means of pin-pointing tremendous strikin 


power against targets in hostile territory. Submarines now operational are « ipable 


flight, and provide missile crews with an 


of command-guiding the missile in 
automatic presentation of bearing and range information through data-stabiliza 
tion and course computers 

Stavid’s electronics capability is strikingly demonstrated in this task which 
required design and manufacturing skills ranging from the antenna to the com 
puters — all developed and produced within our facilitic 


The Stavid capability ranges from original research to 


mechanized production. Recent accomplishments includ 


* Gun Fire Control System Mark 70 
¢ Radar Beacon for X-15 Aircraft 


* Beacon Telemetering System 


STA V/sID Engineering, —_ 
Ymaginit ‘{ if a ae 


( 


Outstanding engineers and scientists are invited to inquire into opportunities 
on Stavid’s advanced systems engineering teams 











CLEVELAND CONTAINERS —jewanent 


are used to 


package all kinds of spare parts ELECTRONICS 


economically... with greater protection...less weight! W. H. Van Vliet 





New Radar for SAGE.—The new AN 


FPS-35 radar equipment, which was de 


veloped by Sperry under the guidance ot 





Rome Air Development Center, is being 
installed as a vital part of SAGE (semi 
automatic ground environment It wi 
be installed at critical points in the An 
Force system for air defense ot the United 
States. This new equipment will searcl 
out and identify missiles and aircrait 
through an intricate network of radar in 
stallations which will feed target-positiot 
information into high-speed computers to 
make the involved calculations necessary 
tor intercepting and destroying targets by 


advanced missile weapon systems 


Target Display for Air Defense.—An 
‘Operation Central,” for use at antiat 
craft battalion levels, a1 1 several battery 


terminal equipments are being constructed 


by Hughes Aircraft Company and 





delivered to Army units for field de 


t lhe Operation Central, desig 


roy 


nated AN/MSQ-18, provides inmstantan 






























ous display ol target mntormatior to 
hown are convolute Cleveland Containers ... each precise ly hattalion and battery commanders during 
designed for the product it packages. Made of high quality fibre in air-defense battle. Miniaturized con 
board, the required rigidity and strength are built-in. ponents and circuitry enable the system to 
—— ‘ ommunications, data-proce 
Note the different ways the cans may be opened. Two well known nay i pra ama Nn “fa ilitic 
companies, |. W. SPEAKER CORPORATION and VICKERS, within a ah gle truck 
IN¢ chose tear-string containers as shown at the lett; the Phe AN/MSQ-18 is the first) major 
rectangular can is designed for re-use, and the round can pro component of the Missile Monitor Systen 
vides lor complete protection at less cost. A suitable containe) accepted by the Army and will be used 
can be designed to meet youl packaging problem, Se ith the new J-dimes : 
radar “Frese ilso developed 
Anticorrosive, moisture and grease resistant liners can be used to Hughes Aircraft Company 
protect your product from the inside all kinds of labels and 
\ Papp rs may be used for display on the outside. Development Economy.—Lieut Get 
Write for our latest PACKAGING brochure pel ae rane gh Ts “0 
; recently reemphasized his stand on devel 
Why pay more? For quality products ... call CLEVELAND! opment economy to industry at a meetir 
it los Angel ble pointed out that 
—————— vhen a cor for a contract, it 
PLANTS & THE SALES th ld make cert that it ropose 
SALES  GLEVE OFFICES: sts are fa Curate. E-stemat 
eng h | i E f NEW YORK CiTy 
aecnaain co oe icutenant 1 l 
res . WESTER, N.Y. Ret former , r of armamen 
108 anoeues 6201 BARBERTON AVE. « CLEVELAND 2, OHIO weer macerons, eee a a eee pm 
PLYMOUTH, WIS ALL-FIBRE CANS « COMBINATION METAL AND PAPER CANS aveasive former hive ti Operations 1) , 
JAMESBURG, N. J, * SPIRALLY WOUND TUBES AND CORES FOR ALL PURPOSES. DIVISION fir lorce mw ’ , is a) 
FAIR LAWN, NY. J. CLEVELAND CONTAINER CANADA, LTD. ar tronics syste ngimecer m ihe Ca 
Plants and Soles Offices: TORONTO AND PRESCOTT, ONT. Soles Office: MONTREAL CLEVELAND rnia Di ’ theed Aircraft Cor 
ratton ur ar Calis 
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PHILCO IS PEOPLE 





From advanced research and deve ent to productior nst tion and ! 
countless electronic products and syste | Oo Is e. Her inter 
organization of scientist engines { ition and service jt { ea to meet a 
challenge for creation of military lust nd consumer electror 


PHILCO IS FACILITIES 


To assist this outstanding organization ¢ killed and ted people, PI 
imassed millions of ck irs worth of int te equ ent nt ind ) 
coast to coast. Philco facilities include: the l’s1 t ndvanced researc] 
nvironmental test facilities; spec equipped ‘ ‘ 
prototype and model shops; and the most need 1 production ftacilithe 





PHILCO IS CAPACITY 





At Philceo the world of tomorrow is NOW! Here are hu 


ultra-modern facilitice s, plus tremendou accumulated experi reese ee I I { | LC O 
development Hlere too, are un imited caree opportu Ui the held 
missiles and guidance, weapot ystems, All-Tra for compute Inira-red 
advanced radar te hnique and communicatiol ysten \t PI _ sateen , a — 


is the key to tremendous « ipacity in advanced tect gy. M e Pi oO your 4700 Wissahickon Avenve 
prime source lor prime contracts [rom developmie t to ce el Philadelphia 44, Pennsylvania 
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HEAT in military applications 


















Starting aids for 
internal combustion engines 


Hunter Engine Heaters, designed and 
manufactured in conformity with military 
requirements, are standard winterization 
gear for engines in military vehicles, 
hydraulic test stands, battery starting carts, 
generator sets, compressors, other ground 
support and special purpose equipment, 
etc. They burn any type gasoline or JP-4 
fuel, with cold starts as low as —65 °F. Input 
ranges from 30,000 to 90,000 BTU / Hour. 
Both uncontaminated and exhaust heat 
is utilized. Compact, light-weight, high 
capacity units, they deliver high 
temperature, high volume air as 
required for specific applications. 





’ 


Space and personnel heaters, 
instant lighting torches, 
refrigeration and air condi- 
tioning units are other Hunter 
products de signed for 
military applications. 





MODEL UH-86 This heavy-duty model has 
90,000 BTU/H er. input for delivery of 
high volume, high temperature air against 
extreme resistances to the engine, battery 
and lubricating oil @ starts to —65 F 
under the most extreme conditions @ used 
on PE-90, PE-150 and PE-200 Engines are available for all types 
employed in ground support equipment of R & D for military beating 
such as C-26, MD-3A, MA-3, hydraulic | and air conditioning. 
test stands, battery starting carts, 
etc. @ weighs 38 pounds, less than 27” |/ 
long, 8” diameter @ burns 34 gal. fuel / 
per hr., any grade gasoline or JP-4 fuel. 


Hunter personnel and facilities 


f( get these brochures TODAY! ones] MH-166 MH-162 MH-167 
‘> , “Engine pace “Military 
—__ Heaters” Heaters” Torches” 


HEATING AND 


REFRIGERATION SYSTEMS 
30523 AURORA RD. SOLON, OHIO 
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Jamproof Radar i hie 


mor orig i 


Helicopter 


Landing 








System | 
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| Maanavox 






LARGE CAPACITY FILES | RAPID RANDOM ACCESS / EFFICIENT ROUTINE PROCESSING 





A system with complete files, complete data and complete 
processing . . . to handle all operations. 2 


It’s a proven fact .. . that of the total work necessary 
to put a missile into the air, a staggering 90% is pri- 
marily logistical and involves the control of many 
individual maintenance parts. This figure becomes 
compounded as the number of inactive, but ready-to 











fire missiles increases . . . and keeping track of their 


individual needs becomes a herculean task 


Mag d 
It is clear that an efficient system of organizing, filing agnacar 
and searching great masses of data at high speeds, and : : 

at realistic costs is necessary. The Magnavox Company 

answers the need for “‘discrete’”’ unit data record hand 

ling for both government and industry with Magnacard. » Oo 


DATA HANDLING EQUIPMENT BY 


; 


You are invited to investigate and make use of these new teel 





niques ... write today for illustrated brochure. 





FOR MILITARY LOGISTICS AND INDUSTRY 


= 


RADAR DATA HANDLIN¢ A 





COMMUNICATIONS 





THE MAGNAVOX CO. « DEPT. 66 © Government and Industi b nh « FORT WAYNE, IND. 
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Pho the pentomic arms vital peed 


Completely integrated for airborne targeting and surveillance, the Swallow 

will provide at Army Corps and Division levels, a system capable of rapidly 
and accurately pinpointing enemy target positions. The system achieves full 
battlefield effectiveness for the new family of Army weapons. 
The Swallow, designed with a high degree of mobility, is cupable of keeping 
step with the exacting concepts of the fast-moving, hard-hitting Pentomic 
Army. The performance requirements have been established to insure maxi- 
mum survival and minimum costs of system operation. 
Republic Aviation Corporation has the complete systems responsibility for the 

¢ Swallow development, working in close cooperation with U. S. Army Signal 

™ Corps Research and Development Laboratories at Fort Monmouth, N. J. and 

the Army Combat Surveillance Agency, Arlington, Va. 


reeyee Gavaar8n +> 


SUIS BSOSVEMS MII t 


MINEOLA, LONG ISLAND N...¥, 
a ; 
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until the joint Army-Navy instrument 
program develops a completely seli-con 


tained system sometime in the mid-1960's 





. 
Carrier Traffic Control—The Navy 
Bureau of Ships is sponsoring an air tral 
fic control system tor landings on carriers 
This is a precise system which will bring 
aircraft onto a carrier at controlled inter 
vals. The system uses a digital computer 
and will transmit speed, heading, and alti 
tude commands to individual aircraft 
every few seconds by data link 
Aircraft Instrumentation.—|mprove- 
ments in aircraft instrumentation hav 
been covered in this column in the past 
offers you increased For those who are interested in progress 
. ; of aircraft instrumentation from the early 
rVeleiss:9:\en 4 crannies a days of aviation until the middle 1940's, a 
new report, prepared by the Air Force’ 
VERSATILITY , Wright Air Development Center, entitled 
‘A History of Aircraft Cockpit Instru 
PRODUCTIVITY mS \ 6 oe mentation, 1903 to 1946,” is available to 
a ‘ 4 the public through the U. S. Department 
et of Commerce as Report No. PB 151186 
High-Resolution Radar.—Wright Air 
Development Center is sponsored the 
development of a new technique whicl 
‘ 
makes it possible to produce an extremely 
small rada i with a relatively i 
intenna 1 te i urcrait. 7 
stem will ré tion tor 
mapp i conna ince 
Airborne Sage.—An_ air-transportable 
SAGE system for use by the Navy's am 
Automatic positioning can be changed instantly phibious operations will be employed by 
to manual operation the Marine Cor to provide air-defense 
Projected optical setting — direct reading to .00005” capabilities. Developed by Litton Indu 
for linear motions and 1 sec. of arc for built-in rotary table tries and known as the air tactical data 
Linear optics provided with adjustable zero reference system (ATDS), it will provide auto 
Simplified controls functionally arranged for matic target analysis and guidance for de 
greater operating speed and efficiency fending interceptor his system ob , 
3” diameter boring spindle ously will increase the air-defense capa 
Increased capacity: table size 3934” x 32”; 2954” cross travel; bility of an amphibious operatior 
235%” longitudinal travel; 2554” vertical travel 
e Hydraulic feeds and infinitely variable spindle speeds Sidewinder Guidance.— An all-clectronic 
Rear support optional guidance system for a new version of the 
Navy's Sid nder air-to-air missile is 
being designe exas Instruments, Ir 
, This version of the Sidewinder will enable 
MBI has engineers available for consultation, guarantee ah i alcesill ie: lana telsen alia 
ervice by factory trained staff, and stocks spare part : " hae , | } 1 
in New Yor! Join the long list of leading aircraft and oor alee ae ari wilimeunies 
manufacturing plants throughout the United States which — on ETRE 
are using the horizontal optical jig bore 
Meteor Scatter.—The National Bureau 
Demonstrations upon request of Standards has suggested to industry, 
at our conveniently located ie ihn Cantino cameme tittnandinneh aise 
demonstration centers, ; 
munication tests during which teletype 
signals were transmitted in the neighbor 7 
<{> hood of 800 miles, that data return can be 


stepped up. It is apparent that a speed-up 


1) A ae ob 6 ey ye MRO) APM aout 89 0 1 15 cotirely feasible. Thi 


A DIVISION OF MACHINERY BUILDERS, INC. speed-up is on the basis of an improved 
vetem for ctarting nd stonning 

Grand Concourse, Bronx 51, N. Y. geome eo a ee nese ~~ 

the burst transmissions and will utilize 


“Over 25 years’ experience in designing and building machinery.” 





the split-beam antenna systen 
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LONGHORN 


ELKTON REDSTONE 


THIS IS THIOKOL... 


TRENTON 


serving industry and 


the national defense 


In modern plants strategically 
situated throughout the coun- 
DENVILLE try, Thiokol is making many 
significant contributions to the 
art and science of rocketry. 


By developing new and better 
propellants (both solid and liq- 
vid)—by designing and build- 
ing improved power plants to 
utilize these fuels —by furnish 
ing essential support equipment 
. . . Thiokol helps to strengthen 
the nation's defenses, helps 
push back our spatial frontiers. 
Engineers, Scientists: perhaps there's 
a place for you in Thiokol’s expand 
ing organization. Our new projects 
present challenging problems and 
a chance for greater responsibility 





BRISTOL 


wy FF) 8 ee CHEMICAL CORPORATION 


TRENTON, N. J.* ELKTON, MD. + HUNFSVTILE-.ALA. - MARSHALL, TEXAS 
MOSS POINT, MISS. * BRIGHAM CITY, UTAH - DENVILLE, N. J. * BRISTOL, PA. 
wRegistered trademark of the Thiok®i Chemica? CorpasationMor its liquid polymers, rockeT propeliants, plasticizers and other chemical! products 
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RECENT PATENTS 





; le par , j pit 
emod 7 F j " 
Vici f f nis wn 
Instrument Flight Trainer.—/ ». Pat 
cnt \ 5 4 / Me 1 \ cmber } 


/ { ner 1s toned ft ‘le retar j 
j ! his invention relates to trai 
levices that acquaint flight personnel 
th the operation e of the instrument 
ten iutomatic direction-find 
equipment, visua mni-range, ground 
ontrolles approach wid airways cot 
itor ysten 
i iit | ent ke mistrate D visua 
ind audible meat the instrument fl t 
ind instrument land # an aircraft ar 
nulate the nav itional flight and land 
procedures of an airy e under typica 
fl gr condit \ tape re rder imecor 
ited t the «le ce ulate i 
i) com cat betwee the | lot 
ind ground station 
Explosive Composition.—( S. Patent 
/ Issued ember 25, 1° 


Pont d Nen uw mpany Thi pat 
ent dese bye i lasti ‘ piosive Comp 

t cl icterize by unusually 
bulk stre t w strength per unit volume 
Lhe « | ( i cast omogencous com 
position consisting of specified propor 
th { tithe am mum nitrate Coarse 
odium nitrate NT, dinitrotoluene, finely 
livided fe Wicotr d stearic acid 

Phi compositiotr ha a bulk trengtil 
reater than that of lquid mitroglycern 
rv blasting gelatin, 60 per cent greater 
than that of amatol, and 200 per cent 
greater than that of an ammonmum nitrate 
carbonaceous fuel explosive now u ‘ 
eT il us¢ 

Hypergolic Rocket Fuel.—U. S. Patent 
\ NSO SS Issued N ember 11, 1958 
to ¢ mad tt and Irnold J 
lyer Issigy {ft Phil f Petroleun 
( mipany bhi patent ce rile a new 
fuel for propelling rockets which ts hyper 
golic pontaneously ignited upon contact 


of the fuel component and the oxidizer 


Che fuel described consists of tert-butyl 
captan l ( ulizer ich a vhite 

r red fun nit iid. An init cata 
Ivst also is included, such as the chloride 
iphthenate of trot inc, or cobalt 
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ndustria { nt } pu caw 
j } fal uv nhiled Vi 

f from tl wu , itents, 
" \ ' 
yonhypergolic hydrocarbor ilso may 
orm a portior {f the fuel composition 


Rapid-Fire Gun Turret.—U. S. Patent 
\ § Issued ( ; er 14, 1958, to 












A Ae | | 
. ~”AL: 4> 
“ J © 


- “«ed o° 











Sectional view of gun turret. 


tall t i nay il vl tt ret ¢ ntaini 4 
vel structure and arranget t of part 
he turret is fully automat operatio 
ind mounts a number of large-caliber 5 
vhich are ore rapid 1 fit gy tha large 
ul v St ir Size eretolore In Us¢ 
The 1 incorporated the mounts of 

the turret are adapted for use wit el 

fixed case i munitior ratin tha t 

[x er-bag type of ammunit rmally 

used 1 u t ur il pore Phi 

provic bility at at ft eleva 

t nt ft u 1 tin int rie 
itent cle rib the ent great ce 

tail, using ninety-four sheets of drawit 
und « undred and te higure 
Gun Blast Deflector.—/ Patent No 

rs i ] wd N ” ] \ ; 
Karl Irbiti Isstgned t nadair, Ltd 
This invention relates to gun-blast de 
flector und more particu to the | 
pressi of t forward patte ot the ga 
envelope as it released trom the muzzle 
of the gu The inventio particularly 
ipplicable to the installat f guns in 
higl peed iircratt ere t ise ejected 
from the gun 1 e tet to block out 
the vital air supply 1 ! for nun 
ethcrency ft the aircratt « r particu 
larly at iltitud 


rhe object of the invention is to elim 


inate the troubles encountered from these 


gun gas by suppressing the forward 
movement of the gas¢ 4 the leave the 
muzzle of the gun and reducing the area 
of di per il » that the gases do not dilute 
the air fl to the engin of the aircraft 


Submarine Signal Bomb.—U’. S 


‘ 17 











Vo. 2,859 Issued November 11, 1958 
t Edward | [his invention relate 
to emetl ( ignaling device that are 
self-contained and adapted for daytime 
I mmunication or as al ud 
i! wath of damaged submerged 
s mi The apparatus consists of a 
bomb which can be fired from a subma 
rine belo the urface to indicate, by any 
one or a combination of various color 
certain - me oe which can be observe 
by surface craft o1 raft 
Missile or Mine Launcher.—l’. S. P 
ent N : 87 Issued i cn ’ } 
1958, t ! rt J. Tolome Issiqned t 
the ) , , i ti Na hi patent 
describes a launcher for use in suy 
porting at e such as a torpedo, mine 
or bomb from an airborne craft. An object 
of the invention is to provide means fi 
supporting the missile in various att 
tudes of position over a ra f I OX1 
mately ninety degre thr ect to the 
center line f the fuselage 1 the aircratt 
tla rtant the 
urcraltt t n “ tie 
water t ( i ¢ tica tactor 
the pat | depth of the torpedo 


Ground Cover for 


\ ' 
Patent N 958725 Ison ' , y 4 


1958 ¢ I O. Hendria 1 ed 
’ [This patent pro 


equipment for launching rockets to mini 
mize soil erosion and the formats of 
clouds of dust and other damage at 
launching sit The covers consist of ar 
assembly of rubber ectior reentorce 
with fab unetior ta 1 £ 
ectior le gned to he per 
vious t the | t of 1 pellent ‘ Tt 
ompanhy i W 
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Critical moment test of uid f pellant ket engine f led by these f 


by Rocketdyne Filn tf J tt fact f 





ROCKETDYNE FILMS ROCKET ENGINE TESTS 


WITH MITCHELL CAMERAS 


Advanced Research Films Plus Top Industrial Features Filmed by 21-Man Unit 


The Motion Picture Unit at Rocketdyne, a division of North Ame) 
Aviation, Inc., employs both 16mm and 35mm Mitchell cameras t 
rately record testing of power plants for the Air Force Thor IRBM ar 
Atlas ICBM missiles, and the Army’s Redstone medium 
Jupiter IRBM weapons. 


Camera dependability is of critical concern wher 

go into each test, and retakes are impossible. Mit cal 
uniform excellence of highest film quality and ti 

that no other camera can match. 

Other Rocketdyne films, like the full-length p) 

“Road to the Stars,” demand extreme camera flexibilit pecial R 
films, for example, involve interior shots of plant an t 
vhich normally would require prohibitively expe! 

cameras, With their 235 degree shutters, do tl 


mum of lighting equipment. 


To obtain information on the world’s finest motion picture can 


write today on your letterhead, Please specify your inters n litera 
on the Mitchell 16mm camera—or the 35mm camera 








85% of Professional Motion Pictures shown throughout the World are Filmed with Mitchell Cameras 





designers, 
engineers, builders 
of equipment 


for the steel, copper, 


‘STANDARD 


brass, aluminum, 


rubber, plastic and 


chemical industries 


and ordnance 


AETNA® STANDARD 


Division of BLAW-KNOX COMPANY 


General Offices: Pittsburgh, Pa. + Plants: Ellwood City, Pa., Warren, Ohio 
Research Laboratory: Akron, Ohio 

CONTINUOUS GALVANIZING LINES + CONTINUOUS ANNEALING LINES «+ CONTIN- 

UOUS ELECTROLYTIC TINNING LINES «+ SIDE TRIMMING AND SHEAR LINES AND 

OTHER FINISHING EQUIPMENT + CONTINUOUS BUTT WELD PIPE MILLS + SEAM- 

LESS TUBE MILLS DRAWBENCHES AND OTHER COLD DRAW EQUIPMENT «+ 

ROLLS AND CASTINGS + EXTRUDERS, MILLS, PRESSES FOR RUBBER AND PLASTIC 





The Tanks. The His 








Royal ment and 


Tank Regi 
Heavy Branch Machine Gun Corps, 


tory ol the 
Its Predecessors. Tank 
and Royal Tank Corps, 1914-1945. Two volumes 


B. H. Liddell Hart. New York: Frederick A 
62 pp. (Vol. 1), ; pp. (Vol. IL). $15.00 set 


Corps 
By ( apt 
Pr i¢ ger, In } 


lell Hart Historical Commi 


' 


j 1 
dertake the preparation 
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U.S. AIR FORCE MISSILE LOGISTICS 


A U.S. Air Force Airlift Task Force Commander charged 
with transporting by air everything to support U. S. 
diplomatic and military policies throughout the world. 
This officer is a logistics expert . . . and a top-flight 
airman. He has played a prominent part in the joint 
Douglas-Air Force study that resulted in the design 


) 


and production of the Douglas C-133. 


The mission - Logistics support; now the Armed Forces can 
. rely on an airlift system that can compete dollar 
for dollar with the most efficient surface carrier 
and get there many times faster! 


The Douglas C-133 Cargomaster; this MATS 
plane recently lifted a world-record 117,900 
pounds, 20 tons more than the previous record! 
This is the only airplane big enough to handle 
our largest missile on its mobile transporter. 





159 mph 








Gro » 000 Ii 


Depend on LD O U G LAS 


c § . The Nation's Partner in Defense 
a 
~ 
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“The Fall of Icarus’, by 
the 18th century illustrator 
Picart, is an imaginative 
conception, based on Greek 
mythology, of space pro- 
pulsre n by muscle power. 
This interpretation of ut 

hy wood engraving ts one in 
a serves of similar works 
TAR LAA especially for 
Hercules by Brussel-Smith, 


noted graphic artist. 


IMAGINATION IN SPACE 


Since Creation, man has looked out on space. 


At first, unknowing and incurious; then with 
the beginnings of understanding; now free 
and able to explore. Yet to move in space 
calls for wholly new concepts of energy. 

Chis, then, is the working philosophy of 
Hercules in chemical propulsion: To design 
and manufacture highly concentrated packages 
of energy as propellants and rocket motors: 
each compatible, controllable, predic table; and 
each perfected for its specific mission. 

HERCULES’ BACKGROUND: A half-century of 
creative imagination m the evolution of propellants, 
from shotgun pe wider te Space propulsi n; encompassing 


ré search, design, engineering, and staff organi ation 


for the producti n of the most advanced propellants 


HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, Delaware 
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Environmental Control Systems 
... by Hamilton Standard 


14,000 NOW IN SERVICE 


The R45-4 system for the Lockheed F-104B requ 
many models developed in the past 10 years for 


n the turbine and fan asser bly gives unprecedente 





HERE IS A MASTERPIECI 


ductive skill—the essential ingredient 


in the changing world of flig! 

Syste In product 
In the vital sci 

earth s atmosphe 

tomorrow § 

develo; 


velopment proj 
and F-108 


@ 


STANDARD 


HAMILTON STANDARD 
i r Locks. Conr 


ENGINE CONTROLS + FLIGHT CONTROLS «+ PROPELLERS - ST 
ENVIRONMENTAL CONTROL SYSTEMS « VALVES - PUMF 
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Chancellorsville. By Edward J. Stack 


m » secret that pole. Harrisburg: Stackpole Com 
the — pany. 384 pp. $5.75. 
O = Eisenhower and General MacArthur were [FOR de: General Stackpole ha 
et ‘ ‘ ts ree i ry those wi itiated il ed 1 tary yr} I ( 
H i i t 
‘ { ve 
hey } \ 
| itt ( 
co ume H 
{ ( en to ve 
I ind rudd ‘ 
M irl | ( 
Pre fect ( 
vt a 
I ib tt t 
mts ¢ facets of th irm 
The Great Decision—the Secret His- >} effort. including Russian espio developme 
tory of the Atomic Bomb. By Michael Tor training of the bomber and of gt nd w 
\mrine New Yor! Van Reed Pre % ents t comments of A ( Ca I ucl uccinet tol Ordnance coverage 
pp. $3.95 Churchill and Harry Hopkins from not given 1 ce that a 


their pul ed memoir vould w ell in advance of t 
f thy und) dun Woy | ook to elp readet e up tl eanor tact 





We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


500 Fifth Avenue Lexington 
New York Kentucky 
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This huge antenna is part of an electronic and ponsored joint by the Advanced Researel 

optical system that RCA installed and | ’rojects Agene Department of Defens 

operating on the S.S. American Mariner. The the Army Ordnance Command. A. scier 

purpose of the equipment, for which the ship taff—most of them RCA personne 

has been refitted, is to provide the most precise operate the equipt n 

data vet obtained at sea on missile flights over performance trom descent ‘ 

a range extending from Cape Canaveral, Fla., plunge, the data to be shared b branche 

to the area of Ascension Island. The project i of the armed service 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, N. J. 








FULLER 
GUN BRUSHES 
ARE SUPER-RUGGED 


Fuller Gun Brushes are built to take it. The 


brush material is packed solidly into a metal 
channel. This anchored-in-metal construction 
produces a brush face of maximum density 
Gun bores are cleaned more thoroughly — the 


brushes stay on the job longer 







Re 


"INDUSTRIAL DIV. 


tHe FULLER BRUSH co. 


INSPECTION ‘e 
PROBLEMS? “<% 


This booklet is for you 


3585 MAIN STREET 
HARTFORD 15, CONN. 


This comprehen- 
sive, elaborately 
illustrated booklet 

provides practical infor- 
mation on the use of the 

\ famous A.C. M.I. Bore- 
scope in various industries, 

for the inspection of inte- 

rior areas or surfaces not 

otherwise visible—together 

wreecee : with full data on the types 
of Borescope available, 









4 


Fill in ond and on their care and 
maintenance. Have you 
received your copy? 


Free on 


request mail today 


eo ee ees ee lll 


‘ , a 
to American (ystoscope Makers, Inc. 
8 PELHAM PARKWAY , PELHAM MANOR, N. Y 


Gentlemen: Please send me without obligation a copy of 
your booklet on Borescopes 
ee 


Firm 


Address 














\« ity State 7, 
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rood. Because of the broken ground and the complex evolutior 


 Chancellorsville, a textual account is extremely difhcult t 
1] | = mevveediod th plendid j 

follow, General Stackpole has provided thirty spiendid maps 

generous scale which go far toward solving this problem. Sixt 


spice to a work that few his 
would care to miss.—F. W 


and line drawings add 


stographs 
( gray 


nd Civil War enthusiast 


The Last Days of the Bismarck. By C. S. Forester. Boston 


Little, Brown & Company. 138 pp. $3.50. 


Ix the « irly spring of 1941 the 42,000-ton Bismarck, the larg 
est and most powerfully armed warship in the world, was read 


the British Navy. Hitler had great hopes for it. T) 





charge was confident, already having experience 


nking a quarter of a million tons of shipping. But British secret 
1 


wents in Gdynia and on the Norwegian Coast promptly alerted 


e Admiralty of the sailing. Although there were four separate 


routes that the ship might take and distances were great for the 
lower British ships, the hunt was on, 
When the Bismarck sunk the Hoop in Denmark Strait 


Churchill gave the firm order to “Sink the Bismarck,” and ship 


were routed from all points. The author, who is the famou 


Horatio Hornbl 


British and the German 


reator of ver, has reconstructed the story 


from both the sides, and he has done 
ignificent job 


lhe nine davs of the sea life of the Bismarck make a thrilling 


tory of the desperate daring on the part of the Germans and the 


tubborn determination of the British. At last, wounded and 


lowed by a lucky stern hit by carrier aircraft, the BisMARCK 


vas overtaken and sunk. The hour-by-hour recounting of the 


dramatic military story is a “must” for students of naval war 


fare Georce S. Brapy. 


Rocket Propellants. By Francis A. Warren. New York: Rein 


hold Publishing Corporation. 218 pp. $6.50. 


M ANY engineers are engaged today in the development and 
production of propellants for rocket engines. With our expand 
ing missile and space programs, more and more technical peopl 
will be required to become familiar with the multitudinous types 
of solid and liquid propellants that are utilized 


Mr. Warren has 


propellants. Solid propellants are covered more thoroughly thar 


written a very readable monograph on rocket 


liquids. Details on the composition, manufacturing methods, and 
verformance of many propellants are presented in a manner that 
technically trained men outside the immediate field can gra 

ind a eciate However, engine ilready acquainted witl 





rropellants will find the volume somewhat lacking dept! 


Chapters on the burning of propellants, ignition and igniter 
id-propellant and liquid-propellant rockets, safety, and evalu 
ition and quality control are included. A final section in the bool 
mitai ome thoughts on the future of chemical propellants. Ir 


ldition, brief discussions of nuclear propulsion—both fission and 
ind the “blue sky” ionic, photon, and antigravity met! 


ire pre ented 


Rocket Propellant is highly recommended as a most rea 
hle. introductory book to engineers entering the field of rocket 
pulsiot LoreN E. BoLiinGer. 


A Guide to Naval Strategy. By Bernard Brodie. Naval War 


College Edition. Princeton: Princeton University Press 
SO pp. $6 
Tuis the first revisior Imost fourteen years. 
i t « | 1 feasible re rite the entire bool Suc 
ire the remarks in the preface to t fourth edition (tenth pri 
t effect of that « f circumstan evid 
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3 thoroughly competent departments—Research, Engineering and Manufacturing —equal one complete systems 
capability. The Mechanical Division of General Mills is your single source for technical problem-solving! 


May-June 1959 





Left—Dr. John Barkley, Director of Research, heads the department that 


moves from hypotheses to facts, clarifying the present, probing the future 


> 


recording findings for comparison and evaluation, 


Center— Dr. Howard Baller, Director of Engineering. His department 


substance to ideas, showing how these ideas can be converted into practica 
military and industrial product 

Right—Aenneth 7. Carlson, Director of Manufacturing, and his men trai 
form theories and designs into physical realities, utilizing the skill 


three departments to meet every production requirement 


Mechanical Division teamwork plays a vital role i !] our current act 

Search and Track Systems (infrared optic visual opt radar, ant la 
Guidance and Na ation Systems (computer ind | tial or i it ly 
water Ordnance Weat ’ (torpedoc d pth char re ind related 1 na i ind Af 
Systems (mechanical, electro-mechanical or electro ‘ trol kor 


inquiries to: Dept. AW-12 


MECHANICAL DIVISION 


1620 Central Avenue, Minneapolis 13, Minnesota 
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Logistically, it is aggravating to sec the paltry mention of thi 


NORTHERN ervice-force squadrons that enabled our carrier task fores 
a old the seas for long periods in the Pacific and even m 


ur Sixth and Seventh Fleets unusual freedom of action. Stra 

ORDNANGE vically, Mr. Brodie introduce some of pet | 

regarding deterrence that cannot 1 proj 
INCORPORATED poo 

Perhaps it is asking too muc t young nava ( 

ng through his corre nid r e a 

} 1 naval ry. Bu I 
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More Single-Shot Rifles. By James |. Grant. New York 


MINNEAPOLIS ‘ W im Morrow x Company. 322 pp. $6. 
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The Army Air Forces in World War II. 
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The essential information on Civil War weapons—in one convenient booklet 





13) Harold L. Peterson 
Illustrated by | ey 


The first of a series of studies to be published by the 
American Ordnance Association in observance of the 
forthcoming centenary of the War between the States. 


rtant arm nad they 


Heretotore it has been necessary to con- AUTHENTIC ILLUSTRATIONS «© the mor 
sult a variety of manuals and rare texts Inay rm animunition 
to learn the military characteristics o1 drawn to seal 


e weapons sed 1 c V1 a his 
the weapons used in the Civil War. This egieise AUTHORITATIVE TEXT cover 


precis, ol the lirst time, makes su , , 
° " , ny mall ari held. hoor’ mi en 
data readily available to the average gun “ 

. ‘ PCCOL IAC ( 


ory 
4 


enthusiast or student of military 
Here is what you'll tind in 


Ordnance of the -lmerican Crzil Wai 


COMPREHENSIVE CHARTS wiving thi 
performance and military character 1.00 to A.O.A. members 


istics of the principal weapons used } 


} 


both North and South ($2.00 to non-members) 


20 pages. 47 line drawings. 


r 


a: 
: ah —— ORDER FORM 


Th 
va | a 
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I 
The author of Notes on Ord- 
nance of the American Civil | 
War is Harold L. Peterson, staff | 
historian, National Park Serv | 
ces An authority on American | NAME 
weapons, he is the author of | 

American Knives, Arms and | ADDRESS 
Armor in Colonial America | 
and “The American Sword.’ He | CITY, ZONE, STATE 
now has in preparation for | 
early publication “A Pictorial | 


History of American Artillery 
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GENERAL ELECTRIC FLIGHT PROPULSION 
ACHIEVEMENTS include the J79 jet engine, now 
being built by the Flight Propulsion Division. J79 
recently powered USAF F-104 to world speed, 
altitude, and climb records. 


GENERAL ELECTRIC CERAMIC TUBES answer a 
critical need for small size, ruggedness, reliable 
UHF performance in radar, communications and 
navigation systems. Developed and built by the 
Electronic Components Division. 





GENERAL ELECTRIC ELECTRONIC SYSTEMS 
now guide such mighty weapons as USAF 
globe-circling Atlas. Company's Defense 
Electronics Division provides systems, as 
well as the vital re-entry nose cone. 
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ORGANIZED FOR DEFENSE 


HOW GENERAL ELECTRIC HELPS MEET AMERICA’S NEED FOR 
A MORE BUSINESSLIKE APPROACH TO U.S. DEFENSE EFFORT 


The complex defense equipment shown on these 
pages is a good example of the skills, experi- 
ence and economic resources which must be 
brought to bear on today’s defense effort. Of 
course, marshalling these for top efficiency is 
a vast organizational problem. This is why 
General Electric has a special group of depart 
ments—the Electronic, Atomic and Defense 
Systems Group—organized to devote a large 
portion of their energies to defense research, 
development and production. 


50,000 PEOPLE, 22 PLANTS 


The Group employs more than 50,000 persons, 
for example, including over 50% of the Com- 
pany’s scientists and engineers. They work at 
22 plant locations. Many of the facilities they 
use were built by G.E. for defense work; others 
are owned by the government, operated by G-E 
personnel. Naturally, the Group puts its special 


skills to work in areas that count: products 
range from powerful helicopter gas turbines 
to aircraft engine starters, from radar sets to 
electronic tubes. Divisions in the Group are 
Atomic Products, Defense Electronics, Elec 
tronic Components, Flight Propulsion, and In 
dustrial Electronics. 


Why has General Electric made such an effort 
to organize its manpower and facilities for de- 
fense? The answer lies in the new status of the 
defense industry: defense can no longer be con 
ducted as a temporary, emergency effort. And, 
as a permanent part of our economy, defense 
must now, more than ever before, be conducted 


on a businesslike basis. 


The Electronic, Atomic and Defense Systems 
Group is General Electric’s way of meeting an 
obligation which rests on the entire govern 
ment-industry community: the necessity for a 
well-organized approach which will help pro- 
vide maximum USS. security at minimum cost 


yr) 


GENERAL @@ ELECTRIC 


GENERAL ELECTRIC ATOMIC DEVELOPMENTS, many initiated by the Atomic Products Division, support Navy's 
nuclear program, ir, addition to USAF A-plane program. U.S.S. Triton, world's largest sub, will be powered by 


G-E reactors, as will new USN destroyer. 




















ECONOMICAL COOLING OF 
GASES AND COMPRESSED AIR 


Cooling gases or cooling and remov- 
ing moisture from compressed air, 
the Niagara Aero After Cooler 
offers the most economical 
and trustworthy method. 
Cooling by evapora- 
t10n in a Closed sys- 
tem, it brings the gas 
or compressed air 
to a point close to 
the ambient temper 
ature, effectively 
preventing further 
condensation of 
moisture in the air 
lines. It is a self-con- 
tained system, inde- 
pendent of any large 
cooling water supply, solv- 
ing the problems of water sup- 
ply and disposal 










Cooling-water savings and power-cost savings in oper- 
ation return your equipme nt costs in less than two years. 
New sectional design reduces the first cost, saves you 
much money in freight, installation labor and upkeep 


Niagara Aero After Cooler systems have proven most 
successful in large plant power and process installations 
and in air and gas liquefaction applications. 


Write for Descriptive Bulletin 130. 
NIAGARA BLOWER COMPANY 


Dept. 0-5 405 Lexington Ave., NEW YORK 17, N. Y. 


District Engineers in Principal Cities of U.S. and Canada 
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MEMBERSHIP APPLICATION 


| hereby apply for individual membership in the 
American Ordnance Association and enclose an 
nual dues ($4.00 for one year, or $10.00 for three 
years) which include all publications of the society 


and all other member ship privilege 
Iam a citizen of the United State 


I certify that 


NAME 


ADDRESS 


COMPANY 


POSITION 
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fireart woth ancient and emimodern, ane ndicates thei 
, tar rt Some 600 art ire illustrated 

Even for those who are not full-fledged affictonados inthe guu 
collecting field, Chapel’s book contains much of interest Hun , 
dreds of guns are described in detail, flintlock gun makers are 
listed, and there i bibliograpl nsiderable text reference to 
ther book und a comple te index as well 

No ‘ eeply interested in gun collecting should fail to have 
Chap latest ma terpiece Men M JOuUNS« 


Allied Intelligence Bureau. By Col. Allison Ind 


David M 


New York: 
cKay Company. 305 











THis is a thrilling story , 4 island watchers scattered 
thro yut e Philippines and in the many islands of the soutl 
vest Pacific who, surrounded on all sides by Japanese troops, 
ible to pick up information about airplane flights, ship move 
ents, and troop concentrations and forward it by radio from 
land to island and to headquarters in Australia 
It was the radio reports from Australian watchers in Bougait 
lle and New Georgia, noting the pa ige of Jap aircraft flights 
from Rabaul and Kavieng, that gave the American fleet at 
(juadaleanal an hour’s time to get planes high in the air and 
( crushing surprise bl to the attacker 
The area covered by the island watchers was enormous, and 
their great value to the Icce I e advance from Guadalcanal 
to the | ippines is unquestionable. The further development . 
f the te into a commando wing enabled MacArthur to 
nt « etent leaders amo the scattered and poorly orgat 
la fighter in the Philippines to weld them into 
ect unit that d in the final conquest The hook make ® 
cina reading as well as being an essential military study 
t ‘ rch mperat Car S. BRapy 


The United 


k Braiste 


States Navy in the Pacific, 1897-1909. By William 


d. Austin: University of Texas Press. 282 pp. $5 





Ti thirteen years covered in t volume witnessed the emer 
gence of the United States as a major naval power. In this rela 
tively brief period at the end of the nineteent century and the 
bye the twentictl ‘ ca influence Wi extended 
u the Pacifu ind the baste chk that have guided Amet 
i ction in the Far East were establ ed 
ere the years that i the | ited State rain Hawaii 

und f Philippines, join wit ther world powers to put dow1 
the wxer Rebellion, proclai the door” policy for China 
ict i peacemaker im the Ru japanese War and send the 
fleet a the world in a dramatic gesture that climaxed a 

) ivalry ith Japar 

Lr iisted’s examination of this period is a skillful weaving 
t | iti wid naval history He lescribes the rol of the 

i\ elping to mak und « t ut American Far East 

‘ the influence of the Naval War College and of individual 
like wsevelt. Mahan. and Dewey. and the growth of the Navy 
from a handful of ships to a powerful 2-ocean fleet. The book 1 
t TF nd objective and ike wml reading STANLEY | 
ALF 


The Chemical Behavior of Zirconium. By Warren B. Blum 


enthall. New York: D. Van Nostrand Company. 398 pp 
$11 
D I. to the row! mportan f zircommum in many modert 7 
ipplicatior t irvey i rehet \ treatment of the 
cl try rt metal wall | eleomed by research worker 
eacher tudent Since 1922 en the me and only book 
i i} ed on thi subject, there ave been about x thou “ 
| publ of invest t conium and its con 
u finy p. OSS 
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From drawing board conception to outer 


space performance —CDC offers complete 
responsibility. 


Cooper Development Corporation 
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BOOKS RECEIVED 
Air, The. By Edgar 


asks Dai 
pp. $12 
Annotated Bibliography and Critical 
Review of Drugs and Performance, 
An. PB report No. 131917 ty R 
Trumbull and D. H. Maag. Washing 
ton: Office of Technical Services, U.S 
Department of Commerce. 90 pp. $2.2 
Army Almanac, The. Harrisburg: Stacl 
pole Company. 797 pp. $8.95 
Atom and the Energy Revolution, The 
By Norma unsdell. New Yorl 
Philosophical Library, Inc. 200 pp. $6 
Concise Dictionary of Contemporary 
History. Compiled by Sherwin Burich 
Ne rl Philosophical Li 
It 16 pp. $4.75 
Design of Transistorized Circuits for 
Digital Computers. By Abraham 
Pressman. New York: John F. Ridet 
Publisher, Inc. 324 pp. $9.95 
Dictionary of Astronomy and Astronau 
tics. By Armand Spitz and Frank Gay 
Ni York Philosophical Li 
. Inc. 439 pp. 
Monroe 


EVE ectronics for Everyone J 
RYTHING FOR TuBUL ap CONSTRUCTION 2 


pany. 386 pp. $6.95 


Baal ; —— ; . Fundamentals of Radio Telemetry. By 
One source, Standard, can furnish anything you need in secre = “ ng ae ae ; 
. . arfvi eppe ecw 0 onn 
welded steel tubing for the construction of ground handling _ Sider Publisher, Inc. 136 pp. $2.95 
: | a 1 : ; ‘ - —— Problems in Technical Publication Man 
and ground support equipment . . . in a vast range of sizes —agement—A Preliminary Survey. B) 
Roswell Ward. Bantam, Conn Pub 
: , : 4 lished by the author. 22 pp $3.50 
mechanical, or pressure applications . . . and in round, Proceedings of the Fifth Annual Com- 
puter Applications Symposium. Chi 


cago Armour Research Foundation 


and grades—stainless, carbon and low alloy... for structural, 


square, rectangulars, and a host of special shapes. Let 
Standard specialists help your specifications take shape by of the Illinois Institute of Technol 


: ; 2 ; . : ogy. October 29-30, 1958. 153 pp. NP 
supplying whateve gy 1e - by is y 
PI ying whatever tubing you need, or by doing the fabri- gpace Weapons—A Handbook of Mili 
cation and complete assembly ai tary Astronautics. Edited by John | 
7, ? . weight FREE! Loosbrock. New York: Frederick A 
including weldments for YOU. table | tor a weight table Praeger, Inc. 224 pp. $5 

: for square ¢ Pcie: Aptis ' 
Let Standard analyze your las j ma ge Vacuum Tube Characteristics. Edited 
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problem—quote on your job. thing lol 


Write address eit . 
helow ihn F. Rider Publisher, Inc. 9¢ 


S180 


Statement 


—_—_——__ 4 
We Believe in Prayer. by 

World Leaders about the Value of 

Praver Con piled by | awrence M 


Bri inneapolis | ‘> Den 


THE STANDARD TUBE COMPANY and MICHIGAN STEEL TUBE PRODUCTS DIVISION = & Company. 616 pp. $s 
24400 Plymouth Road + Detroit 39, Michigan What Every Air Force Wife Should 


Know. By Esther Wier. Harrisburg 
Welded stainless tubing and pipe © Welded carbon steel mechanical ¢ Boiler and Heat Exchanger Milit Publict 

Erclu lized pattern e Special Shape e Ste thin yar "OD to 6 OD 128 to 70 wall nage j ns 
tinle Size s” OD to ! pany 


ORDNANCE 





DELIVERED —thousands 
of missile APUs 


AiResearch has designed. deve lope d 
manufactured and delivered thousands 
of missile accessory power units. Ex 
tremely reliable and lightweight, these 
Various solid and liquid monopropel 
lant API s are completely self-sustain 
ing within the missile system. Designed 
to minimum space and weight require 
ments, they are built to withstand high 
G loading 
extremes 


and severe te mperature 


The several units pie 


THE 


Systems, Packages and Compone nt 
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tured above provide hydraulic, ele ' 1 irface 


trical and/or steering surface control Phese tailored system 
require extensive hard ire experies 
lal 


yr on the customer s 


cle pre ndir 


orator lest ane 


wer ranges complete 


ment. Delivered hor epo 
from 1.2 to 35h p. over hot gas oper tion facilities of AiReseare 
iting durations from 30 seconds to 20 for quick and efficient 
blectrical regulation is main complex API 
tained asclosely a , A significant AiResearch is the world’s lar 
advance in missile API is unit #6 

This package repre lightweight turbomachinery 

component of its API 


icquirie ire invited, 


produ tion of 


minute 


most experier ced manufact 


pictured above 
sents the first inte rrated hydraulic and 


electrical power unit prov iding 
CORPORATION 


AiResearch Manufacturing Divisions 
/ Ingeles 45, Ca niae P f 
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the many Q-E-D* geo 
built for the U. S. Marine Corp 


of Milwauke 


The marines go modern quartering 
themselves and their equipment in portab! 
simple-to-erect geodesic type dome shelter 
like the one shown above. It was designed 
and engineered by Magnesium Products of 
Milwaukee, Inc. And strong, lightweight 
Flynn aluminum extrusions were used to 
form the framework. 


Geodesic shelters— made by Flynn's custome 
in diameters of 24, 30, 36, 42, AND 57 feet—have 
to “rough”’ it. They have to be maneuverable 
That’s why extruded aluminum is used 


AO 


Date or 


Flynn extrusions form framework for 
sturdy, mobile Marine Corps sh 


It’s tough and long-lasting as well as light 
and handy to work with. It makes assembly 
fast and simple. Also, aluminum parts are 
easy and economical to ship 


Whether your product is for the battlefield or 
the industrial field, it'll pay you to investigate 
all the possibilities and advantages of 

working with Flynn. Flynn has the know-how 
and experience to turn out quality aluminum 
parts—in large or small quantities—to your 
exact specifications. You can order custom 
styles, or choose from a wide variety of 

stock profiles and alloys. And you can rely 

on Flynn for fast, as-promised delivers 


Write today for ideas relating to your own 
product free from Flynn of course 


E&Y PM/ Fi 
PALUMINU NM | 


MICHAEL FLYNN MANUFACTURING COMPANY 


Aluminum Division 
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Willard Storage Battery 


Harbison-Walker Refractories Co 
Radio Corporation of America, plant, Hammond, Ind 
Cherry Hill Plant, Camden, N 


Door Co., Crane Building Interior, Youngstown, Ohi 
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LurRitA. Spe 
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tions of LuURIA Steel Structures manent pert 
This big plus keeps companies’ investment, e1! 

returning to LURIA some as tenance expense! 

often as 20 to 30 times! Before you 


Building problems that you will LURIA Representatiy 


LURIA Engineering Company Seer y= 
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SYLVANIA systems...IN COMPUTERS 





—floor plan of the fastest, most versatile 
mobile computer ever built 


The Mosipic Computer is an out- 
standing result of the computer 
development capabilities offered by 
Sylvania Electronic Systems. 


This mobile digital computer, de 
signed and built for the U.S. Army 
Signal Corps, operates at speeds 
never before available in any gen 
eral-purpose computer. It’s capable 
of performing, in less than 2 hours, 
complex data processing problems 


¥ SYLVANIA 


Subsidiary of 


- 
GENERAL TELEPHONE & ELECTRONICS \“ae 


which previously required up to 
sixteen hours. 

It’s fully transistorized and pack- 
aged to fit in a 28-foot trailer. 
What’s more, it can be installed 
anywhere without special site prep- 
aration and requires no equipment 
air conditioning. 

In computers, as in every major 
area of electronic systems, Sylvania 
can assume full responsibility for 


ENERAL 


SYSTEM 


program management from system 
analysis to research and engineer- 
ing, product design, and through 
production. 





Sylvania welcomes the opportunity 
to outline its special talents and 
capabilities to you or your organ- 
ization personally. Simply address 
your inquiry to division head- 
quarters address below. 


Sylvania Electronic Systems 
A Division of Sylvania Electric Products Inc 


63 Second Avenue, Waltham, Mass. 
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STEPS IN THE RACE TO 


This nuclear-fueled reconnaissance craft 
is preparing to land on Mars’ outermost 
Deimos 12,500 
‘red planet”’ (center) and 35 


Dei 
mos’ gravitational pull is so slight that a 


satellite miles away 
from the 


million miles away from the Earth 


featherlight landing could be made, and 
with 
little more than a shove of the pilot’s 
foot! (At Deimos’ 
push would start the ship back to Earth 
at 3000 miles per hour.) 

Our spaceship is designed to fly in two 
directions— nose rocket 


a take-off could be accomplished 


orbital speed, such a 


first as a space 
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OUTER P 


ACE 


Mars Snooper 


and tail-first as a ramjet airplane. Pro 


pulsion for both is provided by a single 


atomic heat source, reacting with hydro 


gen for rocket thrust, and with atmos- 


phere to power the ramijets 


Travel to Mars, braking for landing 
shed 
hes 


atail 


take-off and re-entry are 
by rocket-thrust.A 
the Earth’: 
first attitude 


ket r zZzie 


the ct 
atrn 


The 


ohere it 
if ere 
petal d ré > lose 


the ro trans 


sar 


and the shi 


formed into a high speed, ramjet air Amer 
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New concepts 

in modular 
micro-miniaturization... 
by 

Bulova 


tn 


> 


Sans oe wie ee ee 


Put Bulova capability behind your program 


Bulova is implementing and shaping new concepts in micro-miniaturization, high 


density packaging and micro-modular construction 


Bulova craftsmen, toolmaking and production facilities are geared to mass 


production with tolerances of less than .0003". Watch gaging and quality control 
techniques provide definite savings in precision assembly 

Experience in precision design, in precision manufacture, is the Bulova capability. 
Has been for over 80 years. For more information write 

Industrial & Defense Sales, Bulova, 62-10 Woodside Ave., Woodside 
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FROM INTER-OFFICE TO OUTER SPACE... 


rhe telephone rings. You lift it and 
talk to an associate in the next office 

A countdown reaches zero at 
Cape Canaveral. Minutes later a 
new satellite radios its position... 
in orbit a hemisphere away 

One of these events is today com 
monplace the other, still spec 
tacular. To the 130,000 men and 
women of International Telephone 
and Telegraph Corporation, both 
are episodes in a never-ending 
drama called communications. 


It means many things 


At ITT communications is subma- 
rine cable, radio-telegraph, micro 
waves beamed over valleys and seas. 
At the world’s great airports, it is 


the Instrument Landing System. 


It is TACAN and VORTAC. electroni¢ 
air-navigation safety aids for civil 
and military flying 
Communications is § 
tems for rockets and missiles. It is 
over-the-horizon TV. It is the tech 


uid imce sys 


nical training and manpower ITI 
provides for the Distant Early Warn 
ing (DEW) Line Arctic. It is 
a new, world-wide control system 
for the Strategic Air Command 


Where ITT stands today 


ITT stands in the forefront of re 
and on the threshold of 


new achievements. Its systems 


in the 


sear>r¢ h 
equipment and services embrace 
virtually every field of electronics 
In fact, you'll find ITT everywhere 
from inter-office to outer space. 


))) ddan 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION ¢ 


ERA 


May-June 1959 





CAPABILITIES FOR DEFENSE 





10,904 graduate engineers and scientists 
with over 133,000 years of experience 
perform vital tasks at Westinghouse 


#1 


+ 
. 
- 

aig: 
. 
. 
. 


MISSILE GUIDANCE SYSTEMS. Both ground guidance and terminal guidance systems are designed, developed and produced at Westinghouse. More advanced guidance 
systems are now being developed to replace those in production and in actual operation. The latest techniques in radar, infrared, and data processing and display are 
being applied to all phases of missiie guidance by Westinghouse engineers with many years of experience in this field. Air Arm and Electronics Divisions 





AIRBORNE ELECTRONIC SYSTEMS for weapons control, ter PROPULSION. From the design of America's first turbojet engine in 194] by 14 pioneering engineers at 
rain avoidance, bombing and navigation, antisubmarine Westinghouse to present-day engines for high-speed aircraft, Westinghouse has kept pace with the 


warfare, missile guidance, bomber defense and other appli aviation industry's constant demand for increases in engine power and efficiency. Current applications 


maximum thrust-to-weight ratio 
higher speed and higher altitude performance. Jet propulsion engineering reached a new high when a 
Navy's F4D Douglas Skyray fleet interceptor, is o recent ex recently developed Westinghouse engine met design goals just |] 
ample. Air Arm Division Aviation Gas Turbine Division 


cations are designed and manufactured by Westinghouse include the use of new metals and advanced design features to attain 


Aero 13 Armament Control System, shown above, for the 


nonths after these goals were set 


EXPERIENCED FIELD ENGINEERS are an impor 
tant adjunct to Westinghouse engineering capa 
bilities. Located at key locations abroad, in this 
country, and afloat wherever 


W estinghouse 
equipment is in use _ these field engineers supply 
the experience and information needed to fully 
utilize new equipment, help indoctrinate new 
personnel, and provide technical liaison with the 


Defense Products 


L > , 


} 


manufacturing plants of the 


Group 


i Ad 


HUMAN ENGINEERING 


machine — is 


mating man and the 


important in electronic equipment 


design. Continuing scientific study and research 
at Westinghouse facilitate advantageous appli 
from missile analysis to 


better 


cation of this concept 


maintenance design in developing 


avionic systems. Air Arm Division 





IRBM LAUNCHER for the sut 


shown here during 


UNDERWATER 
marine-based Polaris miss 
y missile, was de 
signed and built by Design fea 
tures developed for this system appear opp 


early test launching with dumn 
W estinghouse 
fueled missile 


able for use in other solid 


launching systems 













AIRCRAFT ELECTRICAL SYSTEMS. From Jenny to jet, Westinghouse has been prod 
representing the day's most advanced state-of-the-art 
and North American A3J-1 twin-jet fighter are We 


ng aircraft electrical equipment 
including the Boeing 


stinghouse designed and develope 


Systems for today's finest oircraft 
jetliner, Convair B-58 bomber 
These systems include the entire a-c power systen 


e dating back t 


control and protective devices, and feature the world's fir 





the first 





generator result of pioneering experien air ne. strut-mounted yenerator t tt 





Westinghouse in 1917. Aircraft Equipment Department 





UNDERWATER WEAPONS SYSTEMS 


NUCLEAR ENGINEERING expe ily 
uncommon, but Westinghouse probably t re knowledge neers desig i the Navys f t ' t , / 
n this very specialized are th y ott Pp y th 14a the W esting? ‘ ' ' 
world. Westinghouse has d 4F j ped work . f “ 
nuclear power reactors thar yone ts eng s hove high res t , j high ss 
worked in almost every field related t t ergy. Five submarir torped Teck ies j je hyd 
different commer r tor desigr ' ~ t ly yst 

-velopment t Ordnance Department 


Westinghouse 
& 


DEFENSE PRODUCTS 
1000 CONNECTICUT AVENUE, N.W., WASHINGTON 6, D.C 


Aik ARM ¥ yN 
AVIATION TURBINE / N 
FIF TR N »N 
AIRCRAFT EQUIPMENT DEPARTMENT 
ORDNANCE DEPARTMENT 


you can BE SURE... se its WVesti nghouse 


Stress is defined as 
for r unit area. 





DR. HARVEY E. WHITE teaches Atomic Age Physics to 270,000 students on NBC’s 5 day a-week “Continental Classroom.” 


RCA Electronics helps put new life into learning 


Five vears from now America’s student than 200 colleges and secondary schools Even at home idults and vou ssters 
population will approach 50 million have installed closed-circuit TV to im- alike are earning school credits through 
8 million above today’s figure. By pres prove instructing techniques and spread television 

ent standards there may be too few top talent bevond the walls of a single Helping the te ichers reach millions of 
teachers and classrooms. But an impor- classroom. Still other schools use the students, providing communities with 
tant part of this problem will be solved programs of America’s 35 licensed edu- better schooling at the least cost are just 
through electronics. cational TV stations ipproximately a few of the wavs RCA helps strengthen 

Already, teachers are increasing stu- 60 of which are RCA-ea ipped America—through electronics 


dent interest and covering ground 
faster with the help of such electronic 
— r he \ — records opera RADIO CORPORATION OF AMERICA 
or }) vers Specia iudio-visua Lids, 
PV, and tape recorders included in the 
“Language Laboratory Pack or ” More 
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This section of ORDNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Sections of the American Ordnance Association 
and contemporary articles on armament research, development, manufacture, and field use 





Weapon System Reliability 


Road blocks in the user phase can defeat the desired optimum result 


John L. Kidwell 














Oo / f 
- 
THEN we consider reliability a system in existence or vet to be create P Ihe 
/ 
some measure ol the periorm is composed of the tollowing thre ri following vst 
ance Of a weapon system, Wwe tons miaterici personime ind proce ) test a Y i 
nu onsider all the things which can dures ince pt ‘ 
iffect that performance. There ts an in The purpose of this paper to « tO f it) 
herent reliability in the design of the yore those road blocks that wall o« tic use of the 1 vet 
Syste VI I cannot be mnproved in the Ist | i 0 iw pon vst 5 fen / 
thre h use but can only be ipproa hed which either ha ( have ‘ { , 
\ctua vy, we in expect the reliability vrading elfect on tl I tv « that thre yilita 
ot the syst to be something les tha i havi 
the V relial ility because of the ce ( i 
rading effect « odes of tatlure intr CONTENTS to the pre 
1 by or uncontrolled in use tion « 
— ee ARMAMENT TECHNOLOGY 
| ilwa\ i history ¢ probien SECTION 
nad ' ' t , is j , 
ind i re in t am m the cid Weapon Svstem Reliability 1001 
These proble ind ta re ire. the John L. Kidwell i 
ite nat ad i om. the lesired « i 
, ; | Pelemetering Missile Data 1004 
pequant y OE he synen W. L. Keller 
per | ite that when ulhicirent , ke 
ett i ed t letermining the New Ordnance Primer 1007 
, , Col. BL R. Lewi 
ius provic ina iu! ‘ 
the m ix ontrolied 
Launcher for Honest John }008 
Irnold A. Kester ! 
{ Be of the first steps in approacl 
go these ontrols 1 to define Rocket Keadiness 1010 
, J]. W. Wiegins 
exa vhat we mean when we pcan 
, " licr 
Or « veapon stem. We must d pe Ordnance Value Analysis 1013 
> ' 
inv idea that a weapon system 18 Col H.R. Lowers od t« t 
Ret , , 
’ ru i ‘ 
posed simply of hardware. Any weapor these grou 
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There are v¢ eral basi considera 
taken by a systems 


this 


tions that must be 


contractor to work toward goal. 
When the missile industry in the United 
States was in a completely embryoni 


Staye, it Was 


venerally believed that the 
country’s technical capabilities should 


be directed toward excellence of ana 
lytical design and that anybody could 
handle a soldering iron, It was also felt 
that radical departures could be taken 
from then-standard practices on long 
time reliability in piloted aircraft be 
cause of the tact that most missiles had 
very short life spans when the tactical 


mission Was accomplished 


| I also was concluded that the safety 
problem had been eliminated in that 
at stake. All these 


concepts have proved to be fallac cs, 


human lite was not 


and much has been done by industry 
and customer during the design and 
manulacturing stages to eliminate this 
philosophy, but not enough has been 
done to indoctrinate all people in the 
ield or user phase relative to this effect 

Test and K-valuation.—Because of the 
position the country now finds itself in 
with regard to the race for supremacy 


in the mussile field, we actually are 
jeopardizing our over-all mission capa 
bility by allowing test and evaluation 
contractor or user phase to begin 


that 


uy the 


fo mean something other than 


which was originally intended. We are 


continually aware of design and missile 


evaluation language creeping into con 


tractor mstruments wherein these things 


ire being called “demonstrations 


Industry and the military in the field 


phrase ol cle vt must continually reter 


to these tests and evaluations as “evalu 


to 


ition hice the Prine Purpose 


evaluate the design reliability, tactical 


mission ol 


apability, and 
system Wi 


ny to demonstrate to the world in yen 


deployment 
the we ipon ire not attempt 


missile can get off the 
had 


this area to 


eral that the 


ground. In recent months we have 


incident after meident in 
the extreme embarrassment of both the 
military and industry. 

One imporant but too-often neglected 


I test and evaluation in 


requirement ‘ 
the design and mission phase is to 
create ind use the data necessary to 
allow the establishment of proper main 
tenance policies. 


Policies. — The 


a proper maintenance 


Maintenance prime 


considerations of 
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“There is an inherent relia 
bility in the design of the sys 
tem which cannot be improved 
through use but can only be 


approached.” 





policy are: (1) maintainability; (2) 


spares; (3) qualitative versus quanti 
tative check-out prior to mission; (4) 
calibration of test equipment; (5) pre 
ventive maintenance. 

The evaluation phase at the user level 
should include specific maintainability 
studies with the goal of allowing sim 
ple maintenance. Much has been said 


about this, but very little has been done 


in regard to insisting that the lack of 


simple maintainability is a definite relia 
bility degradation 

The military and industry in the user 
phase must develop an ability to pro 
vision spare parts properly. Millions of 
dollars annually are being poured into 
programs for spares that are never used 
because of antiquated methods in the 
provisioning phase. The greatest single 
influencing factor on this system will 
be the proper generation and the use 
of failure or maintenance data during 
the held evaluation program 

‘Two prime examples of this problem 
ure not providing as spares components 
wearout law of 


that do not obev a 


failure and in not utilizing test and re 
mspection data on stored spares to re 
those 


law 


1 
lieve specifications relative to 


items that do not obey a wearout 


of tailure. 


TT" ll ob 1OUS goal he re is inh develop 


ny equipments that require mini 
mum pre entuyve maintenance Much 
time, eneryy, ind money have been 


spent in preventive maintenance ol 
AGREE committee 


that 


stored spares. The 
has compiled statistics which show 


the failure rate in retest and reinspe 
tion of stored spares 18 some thing in the 
magnitude of .0225 per cent of total 
held tatlures 

All the services now employ what are 
considered 


venerally to b as compre 


hensive study programs to de velop 


maintenance philosophies. The writer 
submits that we might be a great deal 
better off if we were to concentrate our 
eflorts during the user phase to de velop 
a “round-of-ammunition” philosophy in 


the tactical use of the equipment 


Due to the known shortage ot tech 


nicians who are available for main 
tenance purposes, it 1s generally con 
ceded that practically all our preventive 
and second 


maintenance at the first 


echelons should be ol 
“black-box 


stead of repair becomes the key. 


a go, no-go type 
so that replacement” in 

The fact exists that very little is gen 
erally done in the field relative to the 
calibration of test equipment to stand 
ards that have been compared to those 
Standards in Wash 


ington, Any good maintenance policy 


in the Bureau of 


should include the existence at the 
proper echelon of this type of control 


equipment, 


HE evaluation phase at the user level 
must allow the practical develop 
ment of preventive maintenance instead 
of standard applications that may not 
contribute to the over-all reliability ot 
the system. 
We all know of the many 


problems which face the military today 


Personnel. 


because of the shortage of proper tech 
nicians to maintain and operate weapon 
systems. Positive steps must be taken to 
alleviate this problem. It is believed that 
error which pro 


the most common 


motes and sanctions this shortage ot 
personnel is the willingness of con 
tractor personnel to provide these tech 
nicians for all phases up to but exclud 


ing a true and the 


State of emergency 
eventual use of the system ina shooting 
war. Much can be done by the military 
follow 


to alleviate this condition if the 


Ing steps are taken into consideration 
1. Place 


toward utilization of serv 


more emphasis and_ effort 


ice personne 


for routine maintenance with corres 


pondingly diminished emphasis on con 


tract technicians for this requirement 


B Development of esprit de corps in 


the military technicians to offset the 


adverse effects of financial and fringe 


gained by ser\ 
ice technicians in moving trom the mili 


The AGREI 


actually has made 


benefits which can be 


tary to industry com 


mittee some very 


positive recommendations relative to a 
3-phase training program for military 


technicians which culminate in the 


actual college-level development — of 
maintenance engineers, 


3. While we are 


implemented, considera 


waiting for the 
above to be 
tion must be given to mobilizing con 


tract personnel in their present con 
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tracted assignments for forward-area 


support in an appropriate status im 
rt 


mediately upon declaration of a state 


ot emergency 


Much 
that 


has been said about the fact 


there will be a high turnover of 


personnel in the service because most 


individuals preter seli-regimentation in 
lite to mulitary 


civilian regimentation 


This does not have to be true. Speci hic 
steps can be taken to improve military 
training to help dispel this considera 
tion 
We 


complexity ot weapon systems which 


continually are faced with the 


cover the field problem trom soup to 


nuts up to and including the bivouack 


ing of troops. These obviously have r 


sulted in extremely complicated sys 


Such complication has a direct 


he 


can do much to alleviate this problem 


tems 
degrading effect on reliability user 


by allowing the simplification of the 


design, assembly, and documentation 


of the weapon system. Training must 
include specific programs to make all 
support and operating people com 


pletely qu ility- and reliability-conscious 


One of the unsatisfactory trends of 
our generation is to upgrade people into 
increasingly difhcult level of responsi 
bility as they demonstrate their skill to 
do assigned work. It then tollows that 
the man who demonstrates himselt to 
be an excellent technician will probably 
wind up to be the supervisor ¢ 1k 
ipable group ¢ techniciat Positive 
steps should be take to 1 rease the 
ski CVE i to reta tf! c pee ri 
in the pre ircas of ¢ iti it? 
proper rece ti I tr ri 


a ee 


to combat today 1 ( ito 
of morale that occurs on the part ¢ the 
man ho 1 iSsipre 1 te 1 post tor a 
ery hort 1 n hile he iwaits al 
harge cle We have to work tovethe 
to develop pride in personal pertor 
ance and to Ipply tl svst co ept t 
the peopl involved to make thi moral 


problem a 


Publicati 


” Most early publicatie 
ire completely inadequate or early 
training and the development of mair 


tenance poli This scems to he 
illy caused by 
by people 
documentation | 


hardware 


ot 
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| believe that we oul 
basic concept al this pret mary stage 
and lumit early public itions to ery 
general descriptive intor ition relative 
to the Weapon system as It Is intended 
to develop. The real effort toward pro 
ducing propel public itwons should he 
made during the evaluation phase in 


the field 


5 ho ) basi offshoots ot this problem 
are lack of compatability with the 








hardware and lack of specific veritica 
tion programs in the held 
Communications The Inspection 
ind maintenance operations in the field 
do generally assure that the operability 
ol equipment Is Maintained within cer 
tain limits. But unless the records of 
these operations are lid a content 
and prepared properly, promptly, and 
consistently tor use is a bast lor or 
rective action at the design ind mani 
facturing staves, they ha eony partia 
fulfilled their purpose 
Specific action must he taken to ce 
elop s ny le SyYSteMms Or ommunicat 
ing Which will allow maximum utiliza 
tion between military and industry n 
approaching a common probiem be 
cause 0 the ditlere ‘ eportin 
‘Vsten heu mivanced wn ft 
contractor and eac tal crvice | 
subn it that there 1 i ealth ¢ lata 
ivailable today te re ib purpose 
which ha rhe cl eC r 
S) if WhO , P ‘ 
port thre h the ‘ ‘ 
i ‘ c ¢ ( i 
! | { ‘ Wi 
ha , ‘ P 1} 
t i! i ! ( t 
Py ontract 
thi Oop ¢ ( itn 
hetter i Ve i 
\ » me bes 
[ aCvel ‘} fer 
mmur , ul f 
low ? vr , ( n f 
fawvcen 9 fd , , ( , 
ppro Ait, om , f f 
ic? Beca f o1rthe a fhe Nee 
n renortis ter , 
wealth of a 
i au Ie ‘ f ‘ f 
wn /} , f 





more over-a hierst mKhin ( 
problems u ‘ ed. The hilosop! 
wcurate and I testin ind rey 
Ss not a military req rement 
dispelled 

The tume has art Il when we 
discontinue ittempting to deh 
responsibility im a noncontor i 
the hel eve Instead none 
inces of any kind should be co 
it that level as a quality probl 
quality of one « the tacets that 
make up a weapon system 1 fe 


lower than required. It is believed th 


} 


quality problen § at that icvel 


by handling 


eflect wall be 


R ‘iist l 
Because o 
wie ire lace 
proble il 
prohibit 1 re 
tem in ! 
there l in 
tk herein 
puot 1 ite 
train Wi 
pecific ¢ il 
hysteri nal 
on re ibilit 
it itv 
i. 
to } 
l { 
\ ‘ } 
\ i i 
' | 
| | 


th 


ou 


nM 


ncoontormat 


pener ited on re 
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Telemetering Missile Data 


Adequate unstrumentation ws necessary to prevent a failure being 


erroncousl y altributed to a component which operated normally 


and to save expending additional missiles to locate the trouble 


N-FLIGH I 


extremely 


perlormance 
important in the evalu 


ation Of a majority of guided mis 


siles since most are distinguished by 
their “single-shot” test characteristics 


Since a missile can be flight-tested only 


once, it is mandatory to gain as much 


information from each flight as pos 
ible 

Flight data are obtained for two 
major purposes—to secure (1) Hight 
failure and (2) performance informa 


tion, The first pertains to the operation 
ot the equipment Betore the perform 
ince of a missile can be determined the 


hardware must perform properly Con 


equently, in an experimental missile it 


is umperative that flivht failures be tso 


ited to the responsible component 


\n unknown source of a flight fail 


ure immediately becomes the most seri 


ou problem 1) A TESST s developm«e nt 


Without adequate instrumentation, a 
lanlure may erroncou ly bn attributed 
te i Oomponent or system which oper 
ited normally This can often result in 
expending several missiles, at consider 
ile ost only to ind the suspected 
part operated itisfactorily or to have 
the farlure repeat ind the flight again 
| ] 


\' PER the equipment is operating 
the 


properly main objective is to 


obtain 


ystem and mussile-pertormanes 

lata [he soundness of a system's ce 
, 

siyn cannot be completely established 


until it ts subjected to the actual vibra 


tion, shock, temperature, and other 
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environmental conditions in which 1t 


must operate. Although ground testing 


is extremely valuable, it is limited in 
that the complex environments cannot 
he duplicated accurately. 


The 


obtain 


main instrumentation used to 


data on missile operation is a 


telemetering system. The realization of 


the importance of flight test data is re 


fiected in the improved and expanded 
| | 


telemetering system presently in us 


Early in the de velopment stages of the 


Terrier missile a 2-band telemeter was 


considered adequate for flight evalua 


tion, but the limitation of this system 


hecame very ipparent during the test 


ing of the first missiles 
Attention was immediately directed 


toward improving the telemetering, 


and in &-band system was subs 


quently employed. Telemetering sys 


tems cle clopment has continued to 


meet the data requirements of increas 


ingly complex missile systems, It should 


be noted, however tl if telemetering 


systems are generally a compromise bn 


tween that desired and that which 


satisfy the space and power require 


ments of the missile 
It scems ob Lous, therefore. that i 
conservative instrumentation policy 1s 


false economy. Careful planning to ob 


tain maximum information for flight 


inalysis is very important. 


Convair has been concerned with the 
use of FM/FM telemetry throughout 
its missile-development programs. The 


FM/FM system was accepted because 


of the volume of information which 
can be transmitted continuously, the 
small size and compactness of the 


equipment, the relative low cost, and 


the type of end-instrument transducers 
used to “pick off” the data required. 
Ihe following discussion therefore will 


use FM/FM telemetry 


the Statements given, 


een 


ment ol 


as the basis for 


understanding and advance 


guided missiles and telem 


etry have paralleled each other. In the 


beginning of the missile program the 


requirem nts tor telemetry were thought 
under 


to be small, due to the limited 


standing of what information was 


needed for analysis and the ability of 
telemetry \s mussile programs ad 

| hI] } 
vanced, telemetry was able to meet the 
need of transi utting more data with 
increased accuracy 


entioned 


\s brie fly 


lif S initial missiles were 


before, Con 
instrumented 
with 3-band ingle RF, EFM/FM 
telemeter unit , bands car 
data and the third 


Vhe 


type of system are the small 


ried commutated 


continuous data limitations of this 
imount of 
data telemetered for each function and 
the possible loss of data at important 
time points due to 


The 1 


need ind 
presentation Of au 


commutation 


| 


desire for an analog 


1 
missile data were 


present, but be iuse ot the assumed ic 
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curacy of telemetry it Was telt that ill Howe er, additrona overay i “ ( y chal uv le 
. continuous bands would not be accept obtained by having ( in one tun ile progra 
able. With the l provement i tcle } tion monitored Dy a ule ina I he Mitche 2 
eter systems, the better understand haring of a band reduces the accuracy pecial tracki ure 
ing Of tS capabilities Dy) thos: outsid ol the data wnitore t thre ecad tor OVE ive oO thre ti 
of telemetry ind the growth in the high-degree cura ‘ iS yreat i tave ot thy! \ i i 
complexity ¢ guided mussiles, ar he “tactical” « atu proyra ' used to gi ‘ ove 
band, allcont wus PIM unit b ary th enyineering progra \lso trv ht sotha i i 
possible. functho harinyg a ba 1 are live thre " ” oObtamme \i 
typ that req ‘ ] ilitat " j ‘ 
— data-vathering § ¢ ipabilities ol heck ‘ ( ire ‘ l¢ ( ( 
the §-band system were soon inadcke Duri 4 thie IcVClo] ( t « the 1 ( flight t rcsyM 
quate in meeting the demand for more guided-mussile progra there also ha erence. Bowe pcamer 
data. In order to increase the lata heen the need to de Oo} ore accurate | ed ‘ ur ed t 
carryin ipacity ot the system. one or ind permanent visual recordings of the we ot the { rt « 
two bands were ed to monitor severa fheont [he may ( I nt require mitch and vaw att c¢ tl 
commutated tuncthon The need t that one KNOW ol « y what has ha is trav 
telemeter more functions overshadowed pened within the iS displayed © obtamner 
the loss of data DY commutation, y ten wctry t t Alse how thre ‘ a 
Advance ents in telemetry continued ertormed I SSK ‘ example ta ited 
as smaller subcarrier oscillators and blow we did tl i Cl cea ethod ‘ ‘ r 
smaller telepah were designed | n tila OLLOM thie t< tal ( 
reduction ze of subcarrier oscilla é thist have { ) ctl 
tors permitted a band unit with ( 1 ‘ | ita-gather th ' , 
il increase 1 over the pre ( ] | ( ! 
&-band unit With the ever-increa i ‘ ‘ ‘ ea ! ‘ 
need ( ore 0 ition iro Hiol ' " : 
ind with the ore compact tel U Ferrier missiles mounted aboard VI 
units available , econd RI tra it the ULS.S. Be . Navy photo { +} t} 
ter was 1 led in the telem« ‘ ( , 
tem to increase tiie pacity Turthe ‘ r 
| ven with U wa ibi ily ¢ c ‘ 
bands of intormation, two RI ot te , 1 prefligl heal 
bands « ich t has been necessary to \ ri i 
commutator ind as many as four band 7 
are commiutated. Since there ire at lea 
sixteen continuou band the Oo ol . it ipas 
; 
data duc t« ‘ tation 1s i 1} os 
1S due to the fact that ceTtal hata v. 
change very little as a functio tt i ™ ‘ 
ind the ct mutation of the sc Tuncts , f 
’ 
still allows tor an idequat time displa aS ‘ 
Those ul tie whuicl iry ral 
during flight are assigned to the c« er toe i 
tinuous bands ‘ 
The abo e statements were oncerned rye ‘ i 
with the telemetry used in engineerin Last 
missile program where missile ire ( cal 
flight-tested to evaluate components ¢ t 
the missile as well as the over-all sy ‘ 
tem. The pl ilosophy of testing a I ! 
changes when the program reaches the enn 


production stage. This change in philo 


ophy affects the telemetry requireme! 


In this type of program the need tor te 
many bands of information is not a 6 

yreat as n the enyineering progra 

An 8-band continuous telemetric syste1 i 

has general \ pro ided Satistactory oO ' iy 

erage of the missile’s performance dur | 
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eparation 
| 


inh rOCK 


obt uned 


tl roug! the 


" 
mal line 


from 


In covering 
celeratiol 
metered 


trajectory meas 


! 
eparation and 


motor ransition ettect and to 


irnish tray ry data which may re 


itluable ition when studied 


ronmental stud 


dletine the cn 


tor the 


per ture 
ults OF ¢ round 


ion Opel won 


Cameras 


ind telemetered 


\erodynamu tudies are mace 


lo obtain number dy 


mam pre ure ind flutter in 


Lhe first 


btained trom trajectory measurements 


ormation three items are 


ma meteoroloyn il data ind trom pe 
TT trumentation, Drag 
tained by using the lore 
propulsion thrust 
ressure data 


tarned trom telem 


werTio;ri 


ind the 
ol the m 


hirin require the use 


nted hiring ranye Ww ith 
ve 


mtermediatl { consists ol 


ontrol test ehicle ; cial test vehi 


ind systems test vehicles. Autopilot 


rr 
ontrol tructura 
tem evaluation, and 


other mayor yvstem venerally 


| 
clLopinn nt 


in be best ob 


Autopia 


tained by control test ehicles The 


1, 


tclemetered data and known trajectory 


ind aerodynamic data from these flights 


1006 


pared 
yround imulation 
[he structural adeq 


emphasis on | 


cked DY trac king 


te le metering 


po 


tructural feat 


and separate iiismMs 


rerodynamt surlace joints 


Mould 


, “ 
(s;uidance-sys iluation normally 


prototy pe 


test chick The roles nissile telem 


sa complished 


etering and postflight nulation are 
mnportant here, too, a 
ontrol test vehicles 


mn operation 


ire required 
pertormance 


ind mi listance 


miormation on 


The intermediate stage fia 
flight program can be summarized as a 
methodical step-by-step approach to the 
ritical areas of the missile system. ¢ 
ful planning ind comple 


niques often are needed 
missile Sys 
necessary 


using 


the preceding taves Involve 


YING] | 


ONLY 


limited number of flights, 


be checked iequate ly 


na number of flights ha e been 


Hence it is important during this 


that Hights gather is many data 


yracticable for evaluation and corre: 


action in the followin 


iabilit >) performance itations 


ind accuracy under varying conditions 


3) operational problems under varying 


onditions: (4) warhead performance 


Che reliability picture requires the 


ionitoring of Strategic systems poms 


The ground-systems reliability should 


hy hecked by special monitoring mm 


telemeteril 


trumentatuiol ) miissiie-systems re 


determined by 


inalysis and_ trajectory 


measurement vhere possibie, 


Pertormance limitations and accuracy 


iluation arying conditions 
inning of the over-all 
o that various critical 


aluated. This 


interference in the 


can readily 
done with ittle 

] 
training and operauional testing phases 


through the standard use ot missile 


telemeterinyg, av: trajectory meas 


urements, and miuss-distance measure 


ments 


iluation under irying 


conditions should be similarly covered 


Operational ©) 


reporting on difhiculties encountered, 


wton 


portant 
trumentatl 
tional dat 
tee hou 
Ollie it 

hye 
ethality 

All the data obtained trom final-stage 
should be screened, 


hirings properly 


evaluated, and fed back into the missile 


] 
system on reasonably short time scales 


corrections can be made 


Chis 1s mandatory it the 


ever to reach its proper 


Terrier firings 
proce sed by the 
then relayed 
Analysis Grouy 
it the pom} where the 


| 


ed and 


customer 


the nvai ont 


Dithcult then qui 


ind studied by the use 
nulations 1 r 


tons are ind thus 


nstantty 


provement 


ress¢ 


is the program prog 


An orderly, planned testing and 
systems-cvalt program 15s needed 


to minimize taking and to uncover 


dithculty areas in time to make effective 


I 
changes I he pressure never eases, Un 
| which occur between 


ind tinal flight 


' 
desirable overlap 


the initial, intermediate, 


proper wntorma 


tion is nota | ie tor desiy 


test 1ases n that 
| nN purpose 
it the prope: m The greater the 

he risks that wil 


taken to meet schedules and the 


ther the osts incurred 
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New Ordnance Primer 


krankford Arsenal has deve lop da typ with improve d characteristics 








ulminate 


their efh 


posit in the 


not removed 


Since it 


vith oil nad il doe 


salt, the salt ved there 
dried or ran of the barre 
o there wa 


orrosive 
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Launcher for Honest John 


The new M386 truck-mounted launcher, with shortened guidance and 


support rail. 7 more mobile and easier to handle than the previous 


Model M289, as lighter in weight, and can be carried by aircraft 


old bith 
ource ol 


ina medi } irtiilery irriage 


betore the Spanish-American Wat 


ha cent yeal iso become im) ith 


portant contributor to this country 


Vinny arsenal Oo rocket and mussile 


veapon Keeping in step with 


Cal requirements, the al 
esstully applied its past 


experience ind know-how to the cur 


, 
rent «ke clopment ot rocket launcher 


which are so 


Ro k 


three 


COMponents 

» this country’s detense 

\rsenal 1 

iajor arsenals which make up the Ord 


Thitiee Wi pon 


a” carrying out its more recent role 

of developing launchers tor th 
Army s 762 
Rock Island 
clopment Division, under the direction 
Weapons 
Command, and in cooperation with the 
Army ind Guided Missile 
\vency Redstone Arsenal), 


scored a mayor accomplishment with the 


now one of the 


Command 


Llonest John rocket, 


Arsenal’s Research and De 


Hhiih 


of Headquarters, Ordnance 


Rox ket 


(formerly 


le clopment of a new truck-mounted 
Honest John launcher M386 which will 


truck 


new 


olde s le ss ¢ flective 
M289. The 


pre ently in process of being 


replace the 
mounted launcher 
launcher ts 
produced in quantity 
Although both launchers are mounted 
truck, the ton 


M 256 


ind easier to 


on the 
Mr3o, the 


Lau he r ois 


same type of 


compl tely new 


wore mobile 


1008 
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VJ Keste ] 
kngineering Branch, Re 
na Developme t Di 
Rock Island Arsenal 
Island, Ill 


; 





handle than tts prede eSsor 


nificant lnprovement were m 


ible largely through the development 


a shortened guidance 
| 


ind utilization of 
snd s 1 new tauncher le 
ind support rat) and new launcher leve 
ny system 

By incorporating thes two mayor tea 
launcher, its \ oht 


ha been reduced to 32 pound 


\ 
tures in the M3k6 


com 


M289 


pared with 4, o pounds tor the 
, 
aun her, and the time required tor em 


! 
position also 


M286 1n firing 


pl icing the 


has been greatly redu er 
lo shorten the rail even further tor 
traveling, the forward portion 1s folded 


back alongside the remainder of the 


rail, thus operator to 


pe rmitting the 


rail behind the cab. As a re 


new 


lower the 


sult, the over-all height ot the 


launcher, without rocket, is reduced to 


with IS! 


LOS inches in comparison 


inches for the previous model. 


Because of this folding-rail 
over-all length of 289 
rocket, 
inches for the older model, is made pos 
sible. The 


weapon, ol 


feature, a 


shorter inches, 


without compared with 506 


lower and shorter silhouette 


course, presents a 


ikes 


ot this 


smaller target to the enemy and m 


it easier to conceal 


\ cross-leveling dev s built into 


the attachment of the launcher to the 


{ jer laut 
using | 

take off whi ] a screw-t 

The rail also 


iy by meal 


the trt 


vVating mech 
elevated mani 


elevation screw which 


handwhee Ol the sicle 


ne mounted on each 


tion screw, are operated to equilibr 


the launcher throughout the full 


of elevation. The weapon is traversed 


, 
manually by turning a handwheel on 


the side of the top carriage which drives 


a pinion On a large year ar 
The launcher is designed to carry the 


rocket on its rail during traveling. A 


fin box is provided in which the fins 
| 


ire stored to prevent damage to them 


while the rocket is be ing transported on 


the launcher 


guidance rail was de 


; ] 
onsiderable coor 


The shorter 


] 


linated 


signed after 
study by Douglas Aircraft Corporation, 
Arsenal, and Rox k Island \r 


senal. Although i small additiona irop 


Re dstone 


Is experience 1 by the rox ket as it leave 


the launching rail over that which 
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it experienced on the older 


has 


launcher, sufhcient accuracy 


maintained 


characteris 


\ nony other important 


uncher with a rocket on its 


transported in modern ai 


Moreo - # 


ratio for 


since the standard truck 


new launc he I has bee n 


the 


moved IS 


year 


peed at which 


pon may be 


onsider: aster than that of the 


older type launcher 
NY YTHER major item designed and 
‘ developed by Rock Island Arsenal 


ind presently being considered for stand 


' 


ardization by the Army 1s the handling 


M405, 
transporting the Honest John rocket. It 


is a bogie-type towed trailer capable oO 


unit, which is to be used in 


itself to 


It 1s expected 


transterring the rocket from 


the rail of the launcher 
capabilities of this handling 


the 


he torward launching 


that the 


unit eliminate the need tor 


M62 


fea 


VrecnKer 1n 


li oading the rox ket onto 


1] 


iuncher, the handling unit 


HoOnys launch 


The new 
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truck-mounted Honest 





cthons, S| I 





launche 


t the rocket 


iS traversed ninety 


over the launcher : re its other raul lengtt 


end 1s supported on iuncher by use the 


\ irame 


The rocne then 


attached 
icross the im unt nance know 


nto the Inching ale 


rocket 


tendible post \ na val has py 


hows clop hy ! 


lo prepare the handling unit launcher 


ing, the ¢ 


beam placed 
The 


into a stull lower position as required tor 


the paralicl unit cle velopme! 
post and beam n be tolded 


ir transport in Phase | operations and 


varachut Lhe handling 
I 


droppe by 
unit 18 air U insportabl MA 
the Ho 
capable of being dropped by pat achute 


\ new el lanket M2 


turin 


vest John rocket units 


irk he 


tor use cold-w I operation 


has bee 


blanket 


John launcher \1386 with shortened launching rail is air-transportable 


Rann, 3 f. p 


—— 
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Rocket Readiness 


The methods for the improvement of reliability in solid rocket 


motors must be far different from those where essential data can 


be obtained from multiple tests of a small number of samples 


Hk. extrenn 


high number ot components that 


omple KITY and the 
make up today’s guided missile 
have added a new management require 


ment—reliability as a tunction separate 


from the normal quality function 
every time a complicated missile such 


\rmy Juno I] 1‘ 


noth er tribute 1 


is the fired succe 


fully paid to modern 


rehability. kach one of such a mussile 


thousands of individual parts must per 


horn prope rly or the mission of the mi 


sile ! hat accomplished | en a pro 


ronal pe rp 


odd 


iver would hot pray 


without a marked 


when a modern mussile Oal to 


I vithout nl hap it means that 


modern reliability engineer, the ce 
incl the Woriwalor of the m 
1 then Tul 
mien Ore 
dl the ipab lity | the ries site team 


They have cl the deck 


rhyate 


to produce marke 


ye pParate scenes 


RELIABILITY isa 
\ 


is new. It is not critical in normal 


tadustry for three mayor reasons. First, 


the number of vital compone nts is much 


lower than in the mussile industry 


secondly, greater satety factors in de 


sign are possible; and, finally, a human 


agency usually can intervene to act for, 


detective 


component without serious result 


or to replace and repair any 


\ part of the confidence placed in the 
various aircraft that brought most of us 
stemmed from the 


to this mecting 


1010 
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Mr. Wi 
er, Redstone Division 

kol Chemical Corpo 

Huntsville, Ala. 


on an 


ns is Assistant Man 
Thio 


&S* 


ting of] the AO 
ind Astronautics Dit 


n Jacksonville, Fl 





that our | 


flight 
ent that 


chanee of termin Wy the 


even in the my rob 


the dupli ile 


mstru 


I randec 
ak pro 


ind, by the san 
ing used in the n 
bor example the use o 


tire polysul 


fide rubber as a rocket fue ind other 


] ; ] 
materials tor ablative nose cones means 


destroyed 


high 


that these materials must be 


uniformly and = reproducibly at 


rates of destruction, 


Because we are pushing the state of 


the art, assurance that all items will 


operate in accordance with design ts 


often below what is desired. Theretore, 


methods of analysis and evaluation are 


needed to ascertain which ttems are the 
culprits, the mode of any tailure, ind 
the way to correct any such determined 
detects. 


The mathematical science for 


Tee han 


' ' 
and inertial guidance cde 


ducting tests of such items as 


cal, electrical, 


vices whose reliability can be measured 


in terms Of mean time to fatiure of 
cycles to tailure have been inpro ed to 
where 


the point Statistical testing 


debugging pro edures ire 
econom il. 

The same ma 
out the larg 
pro « 
ind items 
their initia 
problem Ol 
liability 


motor 


fror 
the Wor dl. il 
thirty-four months old, 
nel handled and fired thes 
airborne tarvet under simulated 
bat conditions 

Evaluation showed that wher 


rocket 


tioned perfectly in all of the 4 


fully ignited the motors 


+m 
used. This performance proved a statis 


tical reliability for this solid rocket 


motor, based upon a binomial distribu 


tion, of Only 96.4 per cent with a go 


per cent conhdence level To 
1 
I 


Statistical 


prove 


y a 99.9 per cent reliability 


under the same conditions it would 


have been necessary to fire more than 


| 
2.200 rocket motors without ta lure. 
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To have tired the same number ot management 


large motors would have been prohibi ments can be 
tively expensive, so it is readily apparent ume schedu 
inat a program tor statistically proving agement es 
very high reliabilities of large rocket formance objective 
motors during the research and devel bility of its 


opment phas« economically in rocket motor 
tical. systel 
Nece SAT Ly t number or ce 
ment motors s| pped on a program 
been very s tor the larger motors 
proof of the statistical reliability must 
await ) duction numbers Howe er, 
production-planning estimates do not The Army's cclid-peepeiient Sergeant asic 
include suflicient numbers to prove high sile is ready fer action on short notice 
reliability 11 Ue even if the entire 
duction run were tested to establish re 
liability 
The method ind approaches tor the 
improvement of reliability in solid 
rocket motors must be far diflerent, ck not 
theretore, trom those issociated with yp concel 
systems where the data can be obtained quality audit 
trom multy e tests of a small number ments ot the 
of samples the Redston 
The solid rocket motor with its ct , entirely to 
rent maxin n ibout filty series « co ‘ 
ponents 1s relat ly simple 
with the turbe with its 
sand 
high reliability of solid-propell 
motors 1 trom thi 


has been pr spons! 


enthusia 


oe the solid van 
normally imple ice that net 


ther Pp ’ ! t ires adjustments 
in the fi l | ibility has been estab 
t goes out the rack 

extent, hy the I 
This may seem 


startling for it is a= radical 


from the poy I oncept of re 


, 
achievemet 1it places an idditional 
responsibilit ipon technical manage 


| 
propellant rocket in 


ing 1rweapon or 
vram is not hase 


monstrated propulsio 
n 1 will p 
wto;rs Will powe}r 


operationa 
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I t tin trie tion 
For example, the Pilot Lines Depart 
nt hicl responsible lor prope 
t i ture ( ding urin I 
i isse t 0 experimenta 
ic ( i zed into three primar 
| a! itt ( yinceriny i 
i ( Lhes« RPOU) ol . 
neti ( cntional method 
the ( tl onducted | that 
part ri t ‘ 
: tee lest and Inspection Dey irt 
ent, ¢ he other hand, provides a 
t i rance function for work that 
« ol ‘ other department b 
1Or ind t pr e contractors whet 
re pplied. This function is the 
pection ¢ i notor parts ind toc 
In addition, th department is re 
msib for conducting all static test 
vhethe ( I cal h purpose or (jt il 
i uiralice Purposes ind iso i re 
ponsible for fina nspection of the 
Kc pole rior to hipment to thi 
i¢ ontracts 
ther department ire re ponsibl ( 
other portior of the total quality issul 
provra {one oOo these depart 
nt vhich 3 wot directly re spon ible 
onductin in operation on the 
tor, tl negimeering Services De 
tment, is a ned the responsibility 


the quality vudit. This ts defined a 
icv bunctiol to assure that th 
( y quality procedures are to 
ad, to witrat tucies to establish 
procedures when required, and to 
mmend the use of new procedures 





department ind to management 


In order that the work on a particular 


project will be properly coordinated, a 





organized for 
ich 
| 


ippomted 


propyram team 18 


motor project | team consists ol 


one member from each ce 
vartment and trom the Operations Co 
( thice headed by a 


Also 


igned full 


ordination ind 1s 


member of the management staff 


Mayor pros rans may ha ¢ Aas 
inspection, and qual 
ity-asstirance ecnyginecrs mn addition to 
ol how this concept 
motors shipped Irom 


it h have 


their quality trom 


the Redstone Division multi 


, 
hirst raw material 1 re 


ceived until finally a product is ready to 


hiy \ll Inspection processing ind 
woduct data are brought together in 





Generally peaking a 


weapon or pace devel 


ogram j not Dased 


Mit powe? 7 missile 


operational 


Mal fandard OT th 


not oO] today. 
ko th reason, retiabdilil 
Devin when 


miude lt mt 


management at 
mprovements can OC 
within the spe ified time 
hedule.’ 


j 


ler Th 


natures are 


motor tok 


and si 


required in fourteen spech 


reas Fach 


ertile i 


quality 
ivnature indicate 1 revicw 
eptance of the specif 
lor which the Siyner 1s re ponsible 


Lhe 


i/o 
Hie I 


coordinator ol operations Is as 


management authority lor il 


| | 
vhen all enature in be ob 


! 
approval signature innot 


ined, howe er, the linator 


oor 


of operations collects all data and re 


tor final decision, 


igreed 


fer it to management 


i decision cannot he other VISC 





1 ie final phase of quality as 
held While held service 


! VC TVICC, 
has been an element of the quality or 
inizations of farge manutacturers of 
1 han yoods, many companies exist 
ind prosper with only informal atten 


tion to this area 


This should not be true in the solid 


propellant motor field. The c 


mplexity 
of modern missiles and the lower tech 
nical education and high turnover ofl 
seTV ICE personnel make field service by 
the essential 


Phe 


the most expedient 


manufacturer an part ol 


the quality function held-service 


unction 1 nanne! 


to relay information back to the de 


gner and to check quality functions 


with regard to Improper Use and im 


proper function of the motor 


By constantly reviewing deficiencies 


ind correcting them the developing or 


nization becomes more proficient i 


voiding these same pitfalls on subse 


quent programs. The field testing ol the 





4 miussiies rele rred to earlier 18s a prin 





$04 

examp! f el ee n. Initial]; 4 
campie Of thi unction, Initlaliy I « 
rt SOA f vil ' vit | th 
trie 404 propulsion units used 1 « 
rogram fatled to and it was soo 
letermined that the igniters had tailed 


Failures of this igniter had not bec 


experienced during developme: ul 
production « ith accelerate Ol 
term agi 
7 twenty-one motors that 

fire Operated perfectly Vl ¢ 
igniters were substituted. Investigats 
revealed that instead of 1 ny tl ise 
tion and remova ool designe: ul 
purpose, a lanyar 1 | id been t t 
lvniter wit i if knot i 
pedient in order to remove U c 
trom the motor Rep ated po t 
ind removal had deformed, bent, a 
racked the igniter body 

\ proper invarad is ipstitut 
ediate \ ut. pore nportal t! r 
tire bas! write aesigi I a 
| wced since the original desi r 
1S unreliable i i resuit of 1 ope 
held handling 

What in be expected in the ire 
Ther sec to be little lo bt that re 
tability wi bn affected by a se ( 
ontradictory tactors. On the | t 
side are the followin 

More vi i known ibout tl se 4 
materials nder extreme on on 
Better materia will be tou More 
reliability data will be accumulat witl 
respect to present designs il their 
nodes of failure Techniques of in 
facture, testing ind perhaps « en statis 


il methods of predicting reliability 


” opposition to these posit i ictors 
favoring reliability is the constant 
push toward higher efficiencies, higher 
temperature lower Satety tactor in 
larger and larger motors with a re 
duced number of motor tests during re 


search and development Phe addition 
ol Various functions such i thrust 
ector, thrust cut-off, thrust reversa 
and special safe arming controls all in 
crease the complexity of the imple 
solid rocket propulsion unit 

It is apparent that the factors tending 
to reduce reliability are significant: 
therefore, all the areas for improving 


utilized in order t 


that ha: 


re liability must pb 


naintain the high level beer 


demonstrated by solid | ropell int rocket 


motors 
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Ordnance Value Analysis 


By questioning requirements and relating cost to necessary function 


it has been found possible to achieve great savings to the taxpayer 


without decreasing the over-all effectiveness of ordnance equipment 


H R Lowe 
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ind bod iss . ost wv > . I he 
oru h holder nad | ostin d5.° 
ould hye replace ! tT i nem ill 
treated laminated irdboard costing 
ents or ith a olded plastic holder at 
ippro bale ba 

In the progran planning phase the 
! h holder was broken down into a 
proyvression Of Tuncthonal area It wa 
determined that the assembly consti 


1 a number ot holding operations, 


tutes 
Certain design features were tound to 
idd nothing to the ¢ basic functions and 


ould he el 


The 
put into effect during the program 


All 


iiinate d 


the 


results of 1OUS phase s 


pr 


Vel 


solu 


execution phase promising 


It was ke 


tion were che ked out 

termined that i bore brush assembly, ot 
which the body isa standard eve bolt 
ind the brush holder is formed trom a 


piece plastic cylinder, provided exactly 


the 
cost. Use of 


ime function at vreatly reduced 


i brush holder made trom 


hemically treated laminated cardboard 


reduced the cost even more but wa 
omewhat |e rugged 
yee ALLY the ilue analyst wr ipped 
up the results of the study and pre 
ented it to the cis ering yroup The 
proposed olution Wa urn hed 1 i 
recommendation on tandard format 
Betore-and-alter sketches, quantities re 
quired ind a complete bre ikdown ol 
ost including tooling were included 
In the ise of the hore brush the 
plastic design was accepted by engi 
necring following extensive service test 
ny the new de wn was ta ored by the 
user because of its lighter weight, and 
wtually pro ided lon Cl brush lite than 
the original design. The new cost 1: 
estimated to be $6.01 i per cent re 
duction o er the origina brush \dopted 
ilso in the go-mm ize, a Saving of 
$16,500 was realized on one recent order. 


liet the value 


\r W \rsenal 


unalysi tafl found that such basi 


iter 


bat 


riers to good value as lack of informa 
tion, want of an idea, and temporary 
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designer. When the procurement ofhice 
Wal isked procure son special 
ocket- head shoulder rews normally 
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isked to mvestipate the high cost ol 
tooling for a small order. Lack of in 
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had iused the creation of a pecial 
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For want of a better idea, the bore 
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Inv CXLENSIVE machining When piuc 
inalysis found that it cost > 1 to per 


form the simple function of holding a 


peep sight on the axis of the rifle tube, 
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ised. At a production cost of only 


thirty Six cents, a reduction in cost ofl 


achieved 


& Watervliet 


direction ot Brig. Gen. 


e1pnty nine 
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F. J. McMorrow, 


per cent was 
the fall ol 1g 
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Army Ordnance, Industrial Dzivision, 
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ment” personnel from seventeen differ 
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oted to the 
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le oted to project work 


halt of the seminar Wa 
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the partic pants were three 
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t 
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1 Missile Agen 
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ation showed that the containers 
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reduced trom 25 cents to cents, 


1 , 7 
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ground-control vans. Carried over in es 


sentially the same form from « 


ground-control systems, it consisted of 


i drilled stainless-steel bra ket on which 
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pplied during the in 
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can’t you drill holes in a metal sheet 
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\ hand built model was easily 
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| than $1 1g per cent 
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cost reducti 
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and more ot 
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THOUGH n 


amples of savings Of 50 


S| ectacular eX 
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1 installat 
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ing enyineering and procurement 


SIONS establi h permanent Value-analysis 
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Management 
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Engineering Training Rock 
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In order to achieve the maximum pote! 
tial that ilue analysis offers, the Ord 


that it must enlist 
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payroll: 

This pl isc Ol the progran soon to 
be implemented, involves the provision 
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a cheaper iutomobil the American 
public want its an expensive cal that 
costs les In 1 sens this 1s the Ord 
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™ THE STORY BEHIND THE STORY 


SUCCESSFUL TEST Iirings Of SERGEANT miss! 
accuracy to the striking power of the Ar 


PINPOINT ACCURACY 


BY PLANE OR TRUCK, NT | RAPIDLY ASSEMBLED 


ind SERGEANT 
nal, will have 
rushed to trout 


ARMY’S “NEW LOOK” SERGEANT 


Mobility And Accuracy Of Front-Line Missile Will Give Troops New Power 





\ new more powerlu urface-to-surlace | 

missile, designed to give our ground \ 

greater firepower, is now going into U 

development it hardware stage I 

transportable and designed for rapid my | 

assembly, the solid-fueled SERGEANT ™ Sper Ut I | 
be a modern, “second-generation” nuck 1) on ols] K 1 | t » § 4 


weapon for U. S. Army use in limited of Lake City, Ut 


global conflicts. lion 
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Janitrol development and test facilities pro- 
vide proof in advance of reliable perform- 


anee im service, 


reliable 





duct couplings ] duct supports 


Couplings provide metal-to-metal seal, fast 
disconnects, for high pressure, high temper- 
ature air ducts. Standard diameters 1” to7”, 
specials to 36”. Separate or integral duct 
supports. Many materials. 





pneumatic controls 


Multi-function weight-saving air valves and 
regulators manufactured to missile toler- 
ances. Adequate staff for fast design and 
production changes. . 





Platular®* heat exchangers 


Combine efficiency of plates with strength 
of tubes into new economical modular de- 
sign. Can fit into cramped, odd-shaped 
spaces in missiles and high performance 
aircraft for great variety of applications. 


*7Trademark of Surface Combustion Corporation, 








ground support liquid heaters 


Standard units for vehicle, space, and fuel 
transfer applications. Available in capaci- 
ties from 90,000 to 1,000,000 Btu/hour and 
can be combined easily for greater output. 
Now in service in a wide range of ground 


support equipment. 








Contact your Janitrol representatives when 
you need components or systems for heat 
transfer or air control. Janitrol Aircraft 
Division, Surface Combustion Corporation, 
Columbus 4, Ohio 


fans TFIOL. 
we 


pneumatic controls + duct couplings & supports + heat exchangers 
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THE RALPH M. PARSONS COMPANY 





ENGINEERS*CONSTRUCTORS 
LOS ANGELES 





HOW 


Research « 





Development «- Manufacturing + Testing + Product Support - Systems Management 
I i PI ’ i 





